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AUSTRALIA 


BRIEFS 


RADIOACTIVE SAND STUDY--THE WA Government would inquire into radiation pro- 
tection in the mineral-sands industry, the Minister for Health, Mr Hodge, 
said yesterday. He expected a three-man committee of inquiry to inspect min- 
eral-sands processing plants, mines, waste-disposal sites, tailings, dumps 
and transport and storage depots. This woula involve visits to Geraldton, 
Wonnerup, Eneabba and Capel. The committee would have access to Radiological 
Council records about workers in the industry. Submissions would be invited 
from government departments, agencies, companies, unions and other organisa- 
tions with an interest in the matter. Mr Hodge said that there had been con- 
siderable controversy about whether existing legislation was adequate to en- 
sure proper safeguards for workers and the public. The inquiry would probably 
begin late next year and should be completed by the end of the year. The 
Government would discuss the committee's membership with the Chamber of Mines 
and the Trades and Labour Council. [Perth THE WEST AUSTRALIAN in English 

27 Jul 83 p 14] 


CSO: 5100/7543 








CZECHOSLOVAKIA 


NUCLEAR POWER PLANT CONSTRUCTION, TESTING DISCUSSED 
Use of Bohunice, Dukovany Experience 
Prague RUDE PRAVO in Czech 14 Jul 83 p 5 


‘Article by Rudolf Unger: "Learn From Experiences of Dukovany and Bohunice; 
the Mochovce Nuclear Power Plant a Critical Project of the Eighth 5-Year 
Plan" ] 


(Text ] For few industrial branches is the time period of specific 5-year 
nlans so tight as for the fuel and energy base. This is so not only because 
the construction of new mines and electric power plants must logically pre- 
cede the development of other sectors, but also because of the demanding 
nature of their very construction. 


In their rough outlines, planning projections in the above area are simple. 
If the available supplies of energy coal will be exhausted by approximately 
the middle of the next century, then prior to those critical years there is 
no alternative but to change the existing fuel base for energy generation. 
This is why the Prunerov II and Melnik III electric power plants have gone 
down in history as the last of the coal era. At the same time, the first 
two units of the V-1l nuclear power plant at Jaslovske Bohunice are demon- 
Strating by their performance that the future development of our energy- 
generation capability must occur in this area. 


Mochovce on Threshold of the Nineties 


While the forces are being mobilized at Jaslovske Bohunice and at Dukovany 
for the startup of operations of additional generating units, at Mochovce 
they just now have their eyes on binding governmental schedules for the 
startup of four VVER type units with an installed capacity of 1,766 mega- 
watts in the final years of the Eighth 5-Year Plan. At that time, the 
Mochovce power plant, just as Dukovany was during its construction, will 
be the most demanding construction project of the second half of the 
decade. 


At the same time, however, Mochovce will represent the culmination and 
conclusion of the stage of VVER type units with 440 megawatts of installed 
capacity. Currently on the drawing boards, you see, birth is being given 
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output of 1,000 megawatts, and which will be located in our country 


initially in Temelina near Ceske Budejovice. 
lie difference between Mochovce and the older Dukovany plant with the same 
type of units is that the Mochovce facility has been delivered by the Soviet 


partner in a form tailored to the concrete conditions of the particular 
locality, particularly from the viewpoint of the effect of possibie seismic 
activity. 


ft may be said generally about Mochovce that the project has from the very 
beginning been accompanied by the necessity for resolving many difficult 
problems that did not even arise at Jaslovske Bohunice or at Dukovany. 
These were connected primarily with the new and more rigorous seismic 
standards which now apply to builders of nuclear power plants. The earth- 
quake which occurred 6 years ago in Romania confirmed the necessity for a 
high degree of rigor in the selection of a location for every nuclear 
power plant. The principle of antiseismic protection, after all, consists 
mainly in the selection of a natural subsurface which would retain its 
integrity during an earthquake. 


For Mochovce, this meant last year at the location of the future operating 
buildings the breaking up of 2.3 million cubic meters of stone so that the 
subsurface for the future foundation slab for the primary and secondary 
circuits would be totally uniform. This volume of quarry work in the 
course of a single year represents another of the records of which there 
has been no lack during the construction of nuclear power plants. 


he Dice Have Been Cast 


The individual contractors for Mochovce have already been designated for 
some time, and it depends only on them whether the construction schedule 
will become a symbol of mutual harmony. 


The beginnings of surface work at Mochovce this year were very impressive. 
All of the scheduling benchmarks have not only been fulfilled, but exceeded 
as well. In the district town ot Levice new apartment units have sprung up, 
built by Nitra Surface Construction, while Doprastav has set to the building 
of railway sidings and the rebuilding of roads, and Zilina Vahostav, which 
has been active here the longest, turned over on schedule the area for the 
equipment and support facilities of the construction site. 


The true test of skill and accumulated experience will come, however, 
during the time needed from the pouring of the so-called foundation slub 
to the uperational startup of the energy-generating units. At the V-l 
nuclear power plant at Jaslovske Bohunice this required 71 months, at the 
V-2 construction project at Dukovany it will take a month longer, while at 
Mochovce the completion schedule is to be 7 months shorter. 


Just for comparison--in the Soviet Union the average time needed for the 
construction of the same type of generating unit is merely 60 months. And 











it is precisely the experience from Bohunice and Mochovce that should be 
Natural catalyst. Government schedules for the trial startup of specific 
mponents have already been set. The first unit is to be started up on a 
trial basis at the end of June 1988, the seccnd one in the following year, 
the third one at the end of March 1990, and the final unit by the end of 


The experience of the Soviet Union in the construction and operation of 
’/ER 440 type nuclear power plants has inestimable value for us. Soviet 
rvanizations cooperate with ours from the time of selecting a location 
including the resolution of seismic activity, through the processing of the 

lesign task right through to the construction plan. According to inter- 
ernmental agreements, the technical design to be used at Mochovce is the 
ne which the Soviet side developed for the Dukovany nuclear power plant and 
vhich is now being further adapted for the conditions of the above location. 
ne agreement also provides for importing the necessary amounts of the 
implementational construction designs and technical components. 


Only a relatively few pages have as yet been written in the chronicle of the 
construction of the Mochovce nuclear power plant. In addition to the 
indoubted successes and indications of developing labor initiatives, commit- 
ment and enthusiasm, it is also possible to read about unnecessary complica- 
tions, unclarified decisions, clumsiness and reluctance. This should change, 
however, so that at the end of this decade the Mochovce power plant will 
stand for its builders and contractors as a sign of maturity, a sign that 
there was not a single organization which was not up to the demanding 
assignment. 


First Reactor Test on 31 August 84 
Bratislava PRAVDA in Slovak 19 Jul 83 pp 1, 2 
[Article by Alfonz Bednaric: ‘They Want To Meet the Crucial Deadline”] 


(Text] The latest deadline for beginning the trial operation of the first 
reactor of the nuclear power plant in Dukovany is 31 August 1984. There 
currently are 5,700 construction workers and also almost 3,000 employees 

of the contractors for power plant equipment at the construction site, which 
occupies almost 60 hectares. 


A view from the roof of the future machine shop, more than 30 meters high, 
gives even a layman an impression of how much work has yet to be done 
before the first electricity produced in the Dukovany nuclear power plant 
makes its way into the distribution grid. 


Have We Been Building Too Long? 


Eng Stepan Muzik of Brno Industrial Construction, which is the lead con- 
tractor for the construction parts of the power plant, responded to the 
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the purely construction aspects of the reactor hall by 31 July and the 

ompletion of the ventilation center by 30 Se ante ember will be met. We will 
Je more than a few problems,” he continues, “as a result of changes and 

additions, about which we have been advised, to the facilities of the 


longitudinal and perpendicular multistoried buildings, on which the 

emblers for the general equipment contractor have already been working 
for some time. In comparison with the approved project documentation, it 

now become necessary to bore an additional 300 openings, which has 
igniticantly increased the volume of construction work. From 1 January 
1981 through the end of March of this year a total of 1,150 changes were 
nade in che originally approved project, at an implementational cost of 
Kcs 250 million. This is the approximate yearly value of the work of 1,000 
construction workers. It is true that many of the changes were necessitated 

research and development advances, but most of them could have been 
avoided with greater attentiveness by the people responsible. We are 
ittempting, however, in spite of this, to adhere to the established 
leadlines. He spoke further about how, through cooperation with the 
issemblers, they are making use of their elevators in closed-in and roofed- 
ver facilities. During the day, they serve the equipment assemblers ind at 
night (when the equipment contractors are, for example, x-raying welds), 
they serve the builders. 


“But when one considers that in July 1979 we laid the foundation slab for 
the first reactor and by 31 August 1984 we will be beginning trial opera- 
tions (i.e., in 5 years), then in terms of other nuclear power plants we 


have not been building for too long, rather the opposite is true," said 

in Muzik. At the same time he expressed the conviction that everything 
proceed even better, as long as the equipment contractors also meet 
their deadlines. 


Positive Cooperation 
"In terms of the above-mentioned changes in design,'’ commented Comrade 
stepai. Muzik, "we have received much assistance from our subcontractors. 

For example, Stavokonstrucia in Vyskov provided us with one supplementary 
order in 2 weeks that elsewhere would have taken a year to procure. 
Bratislava Stavoindustria is also willingly helping at Dukovany, for 
instance in the painting of steel frameworks."’ He also had prais# tor the 
speed and enthusiasm with which comrades from the East Slovak Iron ‘orks in 
Kosice, the Slovak energy works in Tlmac, as well as those from Hydrostav 
who are working on the V-2 Jaslovske plant, are cooperating with the build- 
ers of the power plant in Dukovany. Particularly the latter of the above- 
mentioned firms are in almost constant contact with them. When they dis- 
cover something they phone Dukovany and say: ‘When you are doing this or 
that, pay attention to this or that so that you don't make the same mistakes 
that we did." Some construction collectives even have face to face meetings 
to exchange experiences and to train each other. 
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half of the year, with the overhaul of unit 2 beginning at the end of 
August and a similar overhaul on unit 1 beginning after the middle of 
October. In the joint commitment, they promise to fix each reactor 7 days 
earlier than prescribed by the standards, and they want to fix the turbo- 
venerators of both units 15 days ahead of schedule. During the routine 
repairs of the first half year they gained an additional 7 hours of produc- 
tion in comparison with the commitment. And even though this seems to be a 
minor amount, given the 880 MW capacity of the power plant this does con- 
stitute a noticeable amount of energy. As Strycek explains, "the joint 
socialist commitment assures the overall production of 6 million MWh of 
electrical energy, which also includes the counterplan of the enterprise. 
This is 11.2 percent more than the planned production for last year." 


What Precedes the Start of an Overhaul 


The energy industry employees from Jaslovske Bohunice have more than once 
convinced themselves of the truth of the axiom that half of success is con- 
tained in proper preparations. For the preparations for overhauls with 
shortened deadlines, therefore, they created an overhaul staff under the 
leadership of Eng Adolf Krstenik, the chief technician of the V-l power 
plant. Every 2 weeks the staff evaluates the current situation in the 
assurance of deliveries for the overhaul. "To the uninterested person it 
may seem that repairs that take place yearly should already be a routine 
matter. This would be a great mistake, however. Yes, we have learned a 
few things, but we may state with certainty that no one overhaul is ever 
the same as the one before. And it is just for this reason that we prepare 
for each overhaul separately,'' comments Eng Leonard Dubovsky, representative 
of the staff foreman for the overhaul of the units. 


The overhaul of a nuclear power plant differs fundamentally from that of a 
classical power plant. The latter is shut down, left to cool, and then the 
overhaul may start. Nuclear power plants require special safety measures, 
precise schedules planned literally to the hour. The maintenance employees 
who will work on unit II have already received professional training and can 
leave nothing to chance, because this would have far-reaching consequences. 


The overhaul preparation division had the task of preparing the overhaul 
schedule before the end of June. "We pushed ourselves and fulfilled the 
target ahead of time," proudly announces Eng Rudof Vasko, head of the 
above division. 


What must a breakdown of the schedule take into account? During a standard 
overhaul, one-third of the nuclear fuel charge is changed. The entire 
primary part of the unit undergoes tests and inspections, the insulation 

is changed, repairs are made to the main circulation pumps and the shutoff 
valves. And of course an overhaul also takes place on the secondary part 
of the power plant, on the turbogenerators and other components. 


"During the past winter we convinced ourselves of the correctness of the 
decision to install eliminators in the cooling towers to prevent the escape 
of water droplets. In the past, the power plant had more than once been shut 














down only because these drops had fallen on the insulators of the switching 
substation and caused a short. Last winter this did not happen even once," 
Vasko stated proudly. 


Using Existing Experiences 


In the upcoming overhauls, an important role ‘is to be played by the prior 
manufacturing of devices for the exchanging ot he fuel. This is a matter 
of specialized, many times even small, pieces .rt equipment, whose use 
nevertheless contributes significantly to shortening the overhaul. The 
energy industry employees are assisted in their fabrication by employees of 
the Research Institute for Nuciear Energy in Jaslovske Bohunice, and the 
Brno Organization for the Rationalization of Electric Power Plants. "We are 
also receiving a lot of assistance from international contacts with the 
energy industry employees of the "'SSR, GDR, People's Republic of Bulgaria 
and People's Republic of Hungary, who are also grappling with this problem. 
In every country they think of something," says Vasko. 


And since there is clearly enough time until the beginning of the overhauls, 
we also asked about the material assurance. Once the overhaul starts, it 
will be too late to be searching for parts. "We are far from being satis- 
fied in this area, but the picture is not completely black," was the way the 
situation was characterized by Eng Pavel Pauliak, manager of the material 
and technical assurance division. Prior to the overhauls they had to order 
about 1,800 components, and about half of these were in the power plant com- 
pound at the time of our visit. They are having some problems with the 
deliveries from Lutin Sigma and Nova Paka Machinery and Automation Plants. 
These have, to be sure, been confirmed. But they will clearly be happier 
when they have them within arm's reach. 


Last year the nuclear energy industry employees at Jaslovske Bohunice passed 
through a great school of courageous work. The production of 6 million MWh 
of electrical energy will certainly not be an easy or simple task. The 
experiences gained in the past by the seasoned work collectives and con- 
scientious and responsible preparations are the guarantees that the V-l 
nuclear power plant at Jaslovske Bohunice will represent again in the upcom- 
ing winter a reliable bulwark of the electricity-generating system. 
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GANDHI 
Bombay 


[Text ] 


CSO 


NEW TCELHI, August 17 
(PTI-UND). 


1—E Prime Minister, Mrs. Indira 

Gandhi, informed the Lok 
Sabha today that a search commit- 
tee appointed by the Atomic 
Energy Commission to recommend 
names of persons suitable for the 
post of chairman, Atomic Energy 
Regulatory Board, had submutied 
ils “report. 

Ihe Board would be constituted as 
soon a> a decision on the report was 
taken by the government, the Prime 
Minister tod Mr. K, Ramamurthy in 
a written reply. 

Pending the setting up of the board, 
he etsting salety renew committee 
SRC), which regulated the wfety as- 
pects of a.) nuclear establishments, 
had been reconsututed and empower- 
ed to carry out the reguaiory and 
safety functions, she said. 

The Prime Minister told Mr. Vilas 
Mutterwar that talks hed elready 
been hed with appropriate organisa- 
uons in West Germany ano lily for 


acquiring equipment und spare parts 
for the Tarapur atomic power stauon. 

Some of the cnuca. spares required 
uxiude reactor flux measurement de- 
vice3, PUMD spares, valves 40g épares 
and control rod drive spares. The 
spares were estimated ‘to cost more 
than cone milion US. doilars, Mrs. 
Gandh: sad. 

Mrs. Gandhi said that the govern- 
ment as “conuunuous.,” examuning 
the modes of enhancing the extent oi 
screntific research and ‘hat the [{und- 
nz for scence bad been increased 
“substanua.ly” over the pien periods. 

She sad the Lovevrsity Grents 
Commamon hed set up several centres 
of advance siudy and departments of 
special assistance 

Atomic energy: Inda provides train- 


5100/7148 


ANSWERS MP'S QUESTIONS ON NUCLEAR DEVELOPMENTS 


THE TIMES OF INDIA in English 18 Aug 83 p 12 


ing facilities, services of experts and 
eachange of inaformatvon to several 
developing countnes under the Inter- 
nauonal Atomix Energy Assoction 
(IAEA) technical assistance proeram- 
me and varmus bilateral co-operation 
egreemenis 

Stang this to Mr. Abddul Rashid 
Kabul, the science and technology 
minster, Mr. Shivrej Paul, reiterated 
that atomic energy was being used 
“only” for peace'ul purpose in the 
country. 

‘The main thrust of this program- 
me is m the field of power genera- 
uon and use of :sotopes in industry. 
medicine, agriculiure and research,” 
Mr. Patil sard. 
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INDIA 


UPPER HOUSE DISCUSSION OF NUCLEAR PROBLEMS REPORTED 
Bombay THE TIMES OF INDIA in English 29 Jul 83 p 5 


[Text] New Delhi, July 28 (PTI & UNI). The minister for science and technology, 
Mr Shivraj Patil, today told the Rajya Sabha that India would be self-sufficient 
in the near future in its requirements of heavy water for nuclear power plants. 


Mr Patil told Mr Bhai Mahavir and Mr S.W. Dhabe that at present India was 
importing some quantity of heavy water from the USSR. The capacity of five 
heavy water plants was equal to the current demands. With the establishment of 
two more plants, "we will be able to meet fully our demands for heavy water.” 


He also said that heavy water was being purchased from the USSR because it was 
available from there on conditions acceptable to India. 


Mr Patil further said India had received so far 19.8 connes of heavy water from 
the USSR and the entire contracted quantity of water was expected to be 
received by 1984, 


He told members that floating of global tenders was not feasible in such matters. 


Referring to the Tarapur power plant, Mr Patil said that all possible measures 
were being taken to run the plant. India was purchasing spares from France and 
Germany to keep the plant going. There was no radiation hazard on account of 
non-availability of spares. "We shut down parts of the plant which was 
affected by shortage of spares," he said. 


Turbine failures: A committee of experts has identified the main cause of 
frequent breakdowns at the Rajasthan atomic power station as turbine failures and 
also noted that the light water leak from the end shield of Unit I had also 
caused long outage, the house was informed. 


Mr Shivraj Patil said the shutting of the plant affected availability of power 
in the state. Unit II was, however, now in operation and repair was in progress 
in Unit I, he added. 


Tarapur spent fuel: The Prime Minister, Mrs Indira Gandhi, said a decision on 
reprocessing the stock of spent fuel at Tarapur would be taken at an appropriate 
time. 
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Mrs Gandhi said the stock of spent fuel at Tarapur did not pose any nuclear 
hazard at present. 


On the Kalpakkam plant, she said allocation of power from Central projects like 
the Madras atomic power station were being worked out. 


[he present requirement of enriched uranium did not justify the setting up of 
enricned uranium plants in the country, she said. 
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INDIA 


FAST BREEDER REACTOR IN OPERATION BY END OF 1984 
Bombay THE TIMES OF INDIA in English 3 Aug 83 p 5 


‘Text) Bombay, August 2. India's first fast-breeder test reactor at Kalpakkam 
in Madras will go into operation towards the end of next year, said the director 
of the Bhabha Atomic Research Centre (BARC), Dr Raja Ramanna. 


Dr Ramanna was addressing the trainees who graduated from the 26th course of the 
BARC training school yesterday. The vice-chancellor of Poona University, 
Professor R.G. Takwale, distributed the Homi Bhabha prizes to outstanding 
trainees. 


Dr Ramanna said that this reactor needed no heavy water and would produce 
electric power and more fuel thaa it burnt. "Though all this is true, it is 
first necessary to have a chain of natural uranium-fuelled heavy water power 
reactors in the first stage, producing power as well as the by-product 
plutonium,” he said. 


Dr Ramanna said that plutonium was needed to fuel the second-stage reactors, 
which would not then require heavy water all. Thus, he said heavy water 
reactors were necessary for sometime before the country could go in for fast- 
breeder power reactors. 


Nevertheness, the feasibility report for a power breeder had already been 
completed by BARC scientists and would soon be discussed at the government 
level, he said. Power breeders, he said, were expected to contribute to the 
power requirements towards the late 90's. 


A third centre, mainly to undertake research in the frontier areas of high- 
energy accelerators and fusion would be located at Indore. The necessary 
infrastructure was already being developed. This centre of advanced tech- 
nology would encompass work in thrust areas of research such as plasma physics, 
particle beams, cyrogenics, material sciences and computer modelling. 


Inspiration Source 
Research would also be done in various areas of technology such as lasers, 


ultra-high vacuum and micro electronics. In the first instance, a few hundred 
scientists and technicians from Trombay would be moved to Indore to form the 
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to 15 years, there 


nucleus of the new centre. "I expect that in about ten 


be as many as 3,000 scientists, technicians and auxiliary staff, he 


wou ] d Ve 


said. 


said that he mentioned the new Indore centre because it should be 
"In recent times, our best 
in search of better 


Dr Ramanna 
1 source of inspiration to the new graduates. 

ientists and engineers have been going away to the U.S. 
iries and social conditions, but challenging work will always be available 
" he said. 


i] 
here for those interested in the work,’ 


Ihe work at Trombay would continue to be concentrated on providing support to 
reactor the programme, right from fuel to waste management, and the development 
of nuclear applications in research, agriculture, industry, medicine and other 


ireas. 


The 26th course of the training school comprised 19 physics trainees, 15 
chemistr: , 20 mechanical engineering, ten electrical engineering, two instrument 
technology, ten chemical engineering, seven electronics engineering, two 
etallurgy, 23 reactor projects and ten for heavy water projects. 


Miss Sucharita Dutta and Mr Saibal Lasu (physics), 


Those who won prizes were: 
Sundara- 


Mr M. Joseph (chemistry), Mr Perumal Selvaram (mechanical engg.), Mr V. 
raman (chemical engineering), Mr S. K. Bose (electrical engineering), Mr Dilip 
Kumar (metallurgy), Miss Nita Vaid (heavy water projects (in plant)) and 


Mr Ram Deo Arya (reactor projects (in plant)). 


CSO: 5100/7142 
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REPORTAGE ON OPENING, PROBLEMS OF KALPAKKAM N-PLANT 


Gandhi Opening Speech 


Bombay THE TIMES OF INDIA in English 24 Jul 83 p 1 


‘Text ] 


Ey Our Special Correspondent 
MACRAS, July 23. 
CWITCHING on the power 
” suppiy trom the nrst truly 
Indian ruclear power station 
2: Kajpakxam, 60 hm. south of 
here on the sea coast. Prime 
Munister Indira Ganah, today 
wwe notice that India would 
o. be cowed down by hosile 
voices un tbe West bur would 
pursus its peaceful nuclear 
rrogramme to ensure a good 
lic to its people. 
In 2 speech that was sienificant in 
t-s ouckgroune ol SiriGent solces, 


“1% 


e -scilis trom the Laned States, 
é-s.9¢ doumMs on this countn s fu- 
C car untenuons. Mrs. Gandini. with 
‘ ren ons Names. Said that che 
“ssc9p-o.al. even hosu'uy” of most 
o. tre mdustmelsed nauons = sull” 

t..aue Cox-cerration 3s aihheld 


cde” sce sad. (This “as oovious'y 
- reference t9 the prociems of we 
T-rapore atom =< power staron), 


The Pume Minster sad we old 
¢-cumes: inst Indig shou'd not go in 
{ - puciess power Ddecause of iis 
* sronmiuse cost’ no  joncer held 
cood because the cost of oi; aad ma- 
ccimery nad gone up. 

Tas counter 5 suc.ear programme 
it “am esam de Of cur CetcrmAauon 
ty be S$e.i-rtuant.” she said aod charg- 


. 
o73 so.emn utreements are Lchty set 
a 
} 


ed developed courtries with an 
itempt “io prevent incssa from  5¢- 
coming technoiezcsl'y  stronz and 
scif-reliant.” But uastks to Jaelcarial 
Neary and Dr. Hom: Bas.cacs 
¥:s9008 and ambD.on for Our navn, 


@®e ‘cnored uat course! of uepencer- 
cy.” But this, bowese-. did not mesa 
wnat the country did not seicome sad 
avail mScli of cO-opersuon weld Cntr 
gaions. 

However, “in the name of ¢v- 
Operanon we shall Ot accept diser.- 
munaiory treatment or limitcuoa = ct 
our freedom of judgmen:.’ sone ec. 
clared amidst cheers. Taois was th: 
reason for ube covunirys not sicnins 
the mucicar non-prolsicrancen tress 
(NPT), sbe explained, “althougn we 
remain ardent belevers of non-prol.- 
ferauon and advocate tial disuarm.- 
ment.” 

Mrs. Gandhi noted thst 
weopons siazices nad not 
‘proliferating ther muc.car arsena's 
“Sull. they want to preseat ys tror 
undertaking research even for pce. 


tu! purpeses. | repeat we hase mo in 


Mue.crt 


tenon of emoatawm2 On ay Aucicar 
weapons programme. 

Sse said a consaovs policy co: 
“sirengtbenin; our sc:ertific sare has 
enabied us to reach: a siate | CT 
nothing can keep o2ck Inds 
science.” She remaracd tna: for fur- 
suimg that policy, Jawanaric! Nears 
bad been criticised and she, w turs, 


continued to face ¢cr:ec.s'n. 

Mrs. Gandhi said in orde" to meet 
the countrys growint “e.u.remenis 
of agriculture ad .suusirr, more 
eecuicity Bad to Of produces, But 
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INDIA 


mo single source cou'd be dep-nrded 
upon. “Exciusiuse relaice on 
e.ceims power makes us vuimerate to 


crouzht.” ste po:ned cus. Toe-efors, 


2 ossmced comcuna. - was needed 
Quoung ihe lace .vdla: S.evensen, 
ne sad: “We want to make deseris 


0.00m and not mak: the world a de- 
set.” This asple! -9 Jadia’s nauclesr 
seems = ame, eed, «= tos all our 
science. 

The Prime Mirister said the coun- 
try meeded advarced techncolocvy§ and 
had in fact liberaiised the terns fer 
tansfer of techno.ogy. Buz sae mac: 
tl star “We Cannet expect imposition 
Of screements wick will ieag to any 
p-rPciration of d:pender-;.” 

“irs. Ganchi turne. on a her to 
SAR OM Fower 2a couple of minui- 
es atres 12.2) pra. Eariier, at 3 was 
ansounced that the unit Bad been ssn 
coromsed ith the grid. re bezan 
her address with the words: “Ths 
quv snail be dedicated to Indian 
-SA0Sis, eptineers and ail workers 
%.10 Bad laboured for cur success.” 

The Tan..J Nadu zo-ernor, Mr §. 
I Keurana, Laon deieace minisce:. 
ir. R. Venkstaraman, cosef muinis:er, 
“ie. M. G. Ramachandran, the chai-- 
mon of the Atomi: Esersy Commi:- 
won. Dr. H. N. Sethna. aso said th 
' W2S 3M smportant cat it the Ife o- 


:ne country and a proud day io: 
indiana science, . 


i. Prime Min:ste- ar -ounced ¢2 
Me occasion = that governamen: 


ould pay 2 'WO Der cent bone <5 
we Workiorce invoised ta the projec: 


we 
an 








AEC Chairman's Article 


Madras THE HINDU in English 23 Jul 83 pp 17, 19 
Article by H.N. Sethna] 
Text] The Madras Atomic Power Station has been connected to the Southern grid 


to supply a significant amount of power. This is not only an important milestone 
in the nuclear power programme of this country but it also marks the coming of 
age of Indian technology. However belated, this occasion marks the culmination 

‘f concerted efforts on the part of a large number of managers, engineers and 
technicians in the Department of Atomic Energy and also the contribution from 
industry in the public and private sectors in meeting the challenges of ver” 
stringent specifications and quality assurance requirements. 


Much has been said about the delays and deficiencies in the programme and it 
ippears an appropriate opportunity to review the experience of setting up of 
the Madras Atomic Power Station, the progress of the nuclear power programme 

in the country and also the relevance of nuclear power for the future. Though 
the decision for setting up of MAPS was taken in the middle of the Sixties, 
tual construction work started only in 1971. We came across problems of 
foundation in the beginning and had to devise solutions to these problems which 
were being encountered for the first time. Then came the delays arising out of 
‘tcppage of supplies from Canada and difficulties in manufacture leading to 
lelays. By the time these problems had been surmounted and the Project was 
nearing completion, the commissioning of the plant was delayed on account of 
non-availability of requisite quantities of heavy water. All these problems 
ire now behind us and the first unit of MAPS has started supplying power to the 
yrid. 


fhe long construction time of projects of this Department is a matter which has 
been commented upon in the press and other public forums but this is the price 
India has had to pay for self-sufficiency not only for reasons of conserving 
foreign exchange but also on account of the international political situation 
which does not "permit" supplies of nuclear equipment without associated safe- 
guards which are unacceptable to this country. Progressively we have increased 
the [ndian content in the plants and in the participation of Indian industry 
for the fabrication of equipment both in nuclear and conventional requirements. 


Qur attaining self-sufficient in design has been reflected in the |!arge number 
of design changes we have incorporated in the design for the Narora Atomic 
Power Project (NAPP). The experience of setting up RAPP and MAPP, particularly 
in the matter of transporting and handling larger sized heavy components, sug- 
gested the need for major changes in the designs of end shields and calandria. 
These have been incorporated in the design for NAPP. In addition, the plant 

at Narora required a design review from the point of view of seismic considera- 
tion. The safety standards have also been continuously upgraded, calling for 
more and more stringent designs. All these have been achieved without any 
external assistance. The design of the 235 MW nuclear power station has been 
more or less standardised and will be adopted from Kakrapara onwards. With 

the achievements of standardisation and induction of adequate industrial 
capacity, it is expected that the time required for implementation could be 
significantly reduced. 
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We have also started work on the design of the larger 500 MW power plants for 
which the basic design will follow what has been frozen in the current reactors 
ind only scaling up of components is expected. We are taking the advance action 
f manufacturing of initial prototypes of components and will be able to reduce 
the manufacturing cycle to acceptable limits even for these larger reactors to 
be introduced. 


the stakes involved in the nuclear power programme are rather high for this 
country. The 100 billion-tonnes of coal deposits will provide energy 
equivalent to 220 trillion KWH of electricity. The available coal is expected 
to last only about 80 years at 60 percent load factor. And what is worse, 

it may not be possible to mine coal at the rates required for consumption. Our 
oil potential, though not insignificant, is limited all the same. It is, there- 
fore, essential to develop available alternative sources of energy before 
significant portions of our coal reserves are consumed. Alternative sources 
like biomass, wind energy, geothermal and tidal energy have been mentioned by 
different groups. Particularly biomass is being stressed upon. Part of the 
energy potential of this biomass will be used as cattle feed and therefore 
energy potential from biomass will be limited on account of its lower calorific 
value. Biomass can at best serve as an initial source of energy for the rural 
masses but the total contribution from this source cannot be expected to exceed 
1 few billion tonnes of coal equivalent in the next 100 years. Geothermal, 
tidal and wind sources of energy have Limited applications in the specific 
areas. In spite of pioneering work that has been done in France and in other 
countries on solar energy, it appears that the cost of production of electricity 
using solar energy is likely to be very high. Moreover, due to diurnal and 
seasonal variations, the availability of solar energy also limits its applica- 
tions. With the distant prospects of nuclear energy based on fusion, energy 
based on nuclear fission is the only viable alternative source of energy for 
our country for the future. 


full exploitation of this nuclear energy is possible only if we use not merely 
the uranium 235 in our natural uranium but also the uranium 238 in our fast 
breeders and the large reserves of thorium in advanced reactors based on 
uranium 233. These provide a potential of adequate power supply for almost 200 
vears. Though the energy potential from nuclear fuel sources and the economics 
of nuclear power are sufficiently attractive, in many countries nuclear energy 
is viewed with concern. This is not unusual as most new devices have initially 
met with hostility. Fortunately the kind of fear psychosis prevalent elsewhere 
in the world has not been built up in India and at the same time there is 
serious concern whether the performance of the plants so far justifies our 
continued support for nuclear power. As mentioned earlier, if India has to 
have an assured source of power supply for its economic development, there is 
no alternative to nuclear power. 


We have to learn the lessons of the past. We should reduce the time for con- 
struction of nuclear power plants and equip ourselves to operate them with 

high efficiency. We also have to develop the fuel cycle and the infrastructure 
of associated industrial facilities. It is with confidence in our own abilities 
that we have planned what appears to be an ambitious programme of reaching 
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ict, the investments involved in today's rupees are very, very large. It is 
nly that the investment with respect to the nuclear power s* ations is 
rder of Rs. 8,500/KW but investment in the associated facilities is als 
irge. For instance, based on the current experience in the construction and 
peration of Heavy Water Plants, for every kilowatt of installed capacity of 
lear power the investment in heavy water plants is of the order of Rs. 2,500. 
mining, milling and fabrication of fuel elements the investment is consider- 
ible, though not of the same order. Without reprocessing the irradiated fuel, 
the long term programme of development of breeders would not be effective and 
the investment on reprocessing and waste management is also quite high. The 


‘stment in these two areas is estimated as approximately Rs. 3,900 per KW 


he maynitude of the programme and the financial inputs required 
sity for efficient management systems, the development of ef 

the optimisation of plant design with respect to cost in addition 
tion in construction time and the need for high load factors in operation. 
while the design of 235 MW units has been standardised, the work has also been 
taken up on the design of 500 MW pressurised heavy water reactors. In addition, 
nore economic designs to ensure a high availability factor for these plants are 
ilso being evolved. Systems of management which will permit expeditious deci- 
ion making and speedy implementation of projects are also being adopted. The 
biggest problem for the nuclear power programme would be the lack of trained 
manpower for the projects as well as for the plants. 


bring out the 
+ ; 


ect 


ve designs, 


re 
r? 
J 
ae 


recuc- 


‘he need for extensive R&D support, both within the Department and from the 
industry, has also to be recognised. The time has come when R&D has to become 
result-oriented. Considering the massive resources required for R&D, there 
has to be optimisation of resources for applied R&D and fundamental! work. 

While tundamental work may ultimately lead to important discoveries of long 
term significance or make a significant contribution to our knowledge, the need 
the hour is R&D which is specifically goal oriented and directed towards 

problem solving and technological development. 


With a well oriented R&D programme, effective management systems and adequate 
trained manpower, it is not inconceivable that the nuclear power programme 
foreseen by the Department will be successfully implemented by the end of the 
‘ entulrv. 
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cow Cricality low power tests nave 
been Carved Out and soon steam produced by 
th reactor will be suppled to the turbine 
generator for producing electric power which 
will be fed into the State grid When fully opera 
onal Une second unt 6 expected to be ready 
by December 1984) the Kalpakkam power sta 
bon will detrver 470 000 kilowatts of electricity — 
as much as the power suppled by Neyvel to 
Tarr! Nadu 
Thvws marks @ mayor advance in India’s ef 
forts to produce electricity from nuclear energy 
at Costs Competitive with coal fwed plants ht n 
‘ wremtly estimated that the K alpakkam power 
at the powt of delivery to the State grid wou d 
Cost a8 low a5 29 parse per kilowatt hour 
The store power project at Kalipakkam 
hus been yews betww schedule One expiena 
thon given for the overruns in time and cost 6 
that the sclwwhsle depended on the Sal's “tory 
performance of a number of industries organs 
avons and agences of the public and private 
‘an tons oct under the contro! of the DAE The 
lowrmgn eachanc Cost (not more than As 25 
res oft of Ms 120 crores for unt | and 
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possibly jess for unt !D accounted for mostly 
special mateniars including alloy steels not yet 
oroduced in txha Even so wm the opmon of 
tcs there Neve been avordebie delays — 
even after allowing for what 1s calied the 
br eakthrougn attenoted on 2a wite area of 
tecnwnology The 3 varlabilily of nNedvy water to 
functon as moderator-coolant has been a pro 
biem but recently tne DAE was able to put 
tugether enc Gh heavy water from indigenous 
rm oduction for the initial inventory The detatis 
related to the heavy water required tor tne 
second unit are not averlable at ths pownt 


in what way Goes Kalpakkam constitute a 
breakttwough for the Indian nuclear pro 
gramme? What was attempted here was not 
the mere construction of a nuclear power sta- 
ton but the setting up of national capability 
over a wide range of technology. the engineers 
of the Department pom out A case mn pont ss 
that while many of the items of nuclear equip 
ment have been made for the first time in india 
even some of the conventional ces of 
equipment réquired for the proyect have been 
fabricated for the fwst terme The turbine 
generator comes in ths category — 4 5 the 
largest unit to be manufactured in india This 1s 
also true of the pumps which cwculete sea 
water through “he condensers of the power 
plant Many other examples are given of the 
DAE’s considerable efforts to locate and de 
velop mdigenous Capability m areas not tned 
before Another unique feature of Kaipakkam 1s 
that the critical materials required for the pro 


ect, namely heavy water, z1comum alloy tor 
the structural members of the reactor and the 
fuwshed uranium doude fuel have al! bu on pro 
duced in the country 


According to eaperts. the expenence 
gained with the commissioning of MAPP will 
enable inhe to accelerate ts programme of 
producing electric power by harnessing the 
atom to give the much needed rehef to the 
electricity systerns in the Country and speed up 
mdustial and agricultural development in this 
sense. MAPP is going to determine the future 
pattern of atormc power generation in the 
whole country Thes is a vital project for the 
Country as it 1S Showing the way towards lower- 
ng ' v costs of energy Engineers who st sulde 
red the burden of putting ¢ up say the job was 
a most challengmg one since they operated in 
a new and highly complex held of technology 
where specications and quality were necussa 
tidy of the most stringent and exacting level and 
the emphass was on self rclance without 
dependence on foreign sources either ‘or 
materials of techrwcal knowhow 
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Causes of Early Shutdown 
Bombay THE TIMES OF INDIA in English 27 Jul 83 pp 1, 9 
[Article by Praful Bidwai ] 


'Text] Kalpakkam, July 26. Undue haste, dictated by considerations of a purely 
nontechnical nature, appears to have been responsible for the tripping and 
unscheduled shutdown of the first unit of the Madras atomic power project 


(MAPP-[) within 71 minutes of the initiation of power flow at 11.32 a.m. on 
July 23, 


(he turbine-generator system of the plant tripped out with a loud bang, followed 
by several reports of circuit-breakers and steam release valves at 12.4% p.m. 

on that day--i.e. within minutes of Mrs Gandhi turning the ceremonial kn»b to 
inaugurate the flow of atomic power into the Tamil Nadu grid. 


The trip, say engineers, was caused by one of MAPP's eight boilers (steam 
generators) releasing more water than the stipulated limit into the turbine. 
The breach of the limit is itself partly attributed to the decision somehow to 
run the boilers under crude manual (as distinct from automatic) control in 
order to keep up with the inauguration programme. 


in general, the failure is due to the abridgement of a number of commissioning 
procedure and safety protocols, that was resorted to in order to "whip" the 
plan into generating power by the "artificial" deadline of July 23, say MAPP 
operators. They would have liked at least one more month in which to smoothen 
the wrinkles and to test and stabilise the operating systems. However, they 
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plain that they were compelled by the Department of Atomic Energy (DAE) to 
mparess the commissioning schedules drastically. 


luck, of which the DAE had had a long spell here over the past three months, 
ran out on MAPP on the morning of July 23, the inauguration day, when at about 
1.42 a.m., a fire broke out in a conductor under the turbine. The fire was 
controlled by 8.15 a.m. But that delayed the raising of steam to turn the 
turbine till 10.52 a.m.--more than 36 hours behind the compressed schedule. 


"We were stretching our luck too far and compressing too many procedures for 
the good spell to have lasted long," says a senior engineer at MAPP. 


Norms Violated 


[here are several indices of this artificial abrigement of procedures and of 
undue haste at 'MAPP'. To take a few significant instances, the behaviour of 
the turbine-generator could not be adequately studied nor its fine-tuning 
completed. Such an analysis, say engineers, is vital in a nuclear plant of 
the "MAPP' type since it has its own peculiarities--a relatively low-operating 
temperature (compared to coal-fired plants) and a high proportion of water 

in the steam, besides specially upgraded turbine-generators (235 MW) which 
adapt smaller (200-210 MW ) frames. 


Secondly, a number of elaborate anti-corrosion measures which ought to have 
preceded the commissioning of the system were condensed or hurriedly carried 
out. This is especially relevant in 'MAPP', which is located in a sultry, 
salty, coastal (and hence very corrosive) environment and where a number of 
systems have been lying idle for between two and seven years. 


Thirdly, even the emergency water storage reservoir level was--and continues 
to be--well below the mandatory level for power generation. Only about a third 
of the capacity of the reservoir (7.5 million gallons) has been filled. 


Finally, and most important, a great deal of heavy water was rushed to MAPP for 
upgradation--often inViolation of safety procedures prescribed for its trans- 
portation. 


Heavy water has been the weakest link in the atomic energy programme. Its 
inadequacy kept MAPP-I idle for over two years. As against its requirement of 
an initial charge of about 220 to 230 tonnes, MAPP had less than 40 tonnes of 
nuclear-grade heavy water of 99.98 percent purity) at the end of 1981 and only 
about 70 tonnes in September 1982. 


In addition, three of the four functioning but problem-ridden heavy water 
plants in the country (Baroda, Tuticorin and Kota) had a cumulative inventory 
of about 70 tonnes by the time the top officials of the DAE made a decision 
three months ago to start MAPP-I by July 23. 


(The fourth plant Nangal uses the very ex;ensive and power-intensive process 
of electrolysis and has a capacity of 14 tonnes a year. Most of its output, 
till its recent shutdown, has been used to replenish heavy water losses at 
the Rajasthan power station and at a research reactors at Trombay). 
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Ihe shortfall of this crucial ingredient, used as moderator and coolant, has 
been sought to be partially made up by upgrading low-concentration heavy water 
from Rajasthan. 


It is known that about a hundred tonnes of degraded heavy water (purity varying 
from three percent to 30 percent) were rushed by air from Rajasthan to Madras 
and later by road to MAPP over the past two years, particularly in the past few 
months. For instance, in April and May, about 20 trucks carried to MAPP heavy 
water that had been flown in by IAF planes from Rajasthan. 


[t is also known that 100 tonnes of virgin-grade heavy water were recently 
transported from Bombay to Royapuram, near here, by rail. There is enough 
evidence to show that the method of transportation employed violated the safety 
norms prescribed by the DAE itself. 


Firstly, that nuclear-grade heavy water be handled by the power projects 
engineering division (PPED) of the DAE and low-concentration water by the heavy 
water project (HWP) division; further that it cannot be transported at night, 
that the consignment be accompanied by technical officers and by armed 

guards, that wireless vans must pilot and follow the consignment; that dummy 
vehicles be used in a convoy; and that extensive and thorough anti-explosive 
checks be carried out typically over 24 hours or longer) on the vehicles carry- 
ing the heavy water. 


‘hese norms were thrown to the winds when the DAE's directorate of purchase 
(of all agencies!) sent at least nine consignments by rail from Bombay to 
Royapuram. These were sent in VP/VPU type of 4-wheel 22-tonne capacity wagons 
attached as parcel vans to the 9 Dn Madras Mail leaving Bombay during the 
night on May 16, 19, 23, 27 and 30 and on June 2, 6, 10 and 15. 


HINDU Interviews Sethna 
Madras THE HINDU in English 29 Jul 83 p 9 


[Text] Madras, July 28. The 235 MW unit-1 of the Kalpakkam nuclear power 
station is expected to have the steam on by August 1 or 2, when synchronisation 
with the southern grid will take place again and the reactor will be run at a 
level of 50 MW or so. 


Revealing this, Mr H.N. Sethna, Chairman of the Atomic Energy Commission, told 
THE HINDU from Bombay about the nuclear power station: "It's doing fairly 
well, far better than Rajasthan was doing at the corresponding stage”. 


Asked to comment on reports to the effect that serious problems had surfaced 

at the Madras Atonic Power Project (MAPP), Mr Sethna remarked: "There does not 
seem to be the realisation that we are dealing with the stage of infirm power 
ad distinct from firm, commercial power". What are known in nuclear power 
jargon as B and C tests had to be gone through and the time required for the 
commissioning, tests and exercises in a nuclear power station was less than 

the three months or so needed by a conventional thermal power plant. 
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What happened, yon after the synchronisation of MAPP-1 to the grid and the 
inauguration of power flow, was a tripping incident related to the turning of 
a valve a little more than was required, that resulted in too much water being 
let into the turbine from the boiler. This meant a temporary interruption in 
the flow of infirm power. Such incidents are very much within the parameters 
of normality for the current stage of pre-commercia! activities, and there 

has been no damage of any kind to the systen. 


Manual control: Mr Sethna said, also in response to a question, that placing 
the boilers on manual control was elementary to this stage of cperation--"when 
you are at low power and when you are doing it the first time"--and that even 
when the level of power generation was raised to 500 MW, there would be 
partial manual control. 


What was being done now was the removal of the crud from the strainer or 
filter involved. 


lhe AEC chairman noted that after the reactor was re-started, MAPP-1 would be 

run for at least 15 days around the 50 MW level, after which the next level would 
be taken up in stages up to 100 percent. Each cime, before going to a higher 
level, a clearance would have to be got from the Safety Review Committee, a 

body of experts of the Department of Atomic Energy that functions independently 
of the power station management. 


Other tests: There would be various other tests involved at the stage of 
commission, for example, load rejection studies. Running at, say, 50 MW, 
the reaction of the system to the experience of being cut off suddenly from 
the grid would be tested. Later on, there would be .islanding'--a really 
tough test--where the idea would be to see how the system responded to the 
shock of being cut off from the grid while running flat out. 


As matters stand, the stage of firm, commercial production is expected to 
start in September, but Mr Sethna explained that the precise time-table wculd 
depend on how the 75 percent and the 100 percent tests went. 


[In August, for example, there would be further problems to be handled, in 
particular the floating jelly fish in the sea nearby. 


'Baseless' suggestion: Responding to a question, Mr Sethna characterised the 
suggestion that there had been a hustling of the commissioning process and a 
discounting of safety procedures, as baseless. "No safety procedures have been 
bypassed at all". This could be seen from the fact that the Safety Review 
Committee was constantly in the picture and its specific clearance had to be 
obtained at every step. 





He reiterated that the price of power sold from MAPP-1 to the Tamil Nadu 
Electricity Board would be between 30 and 35 paise a unit. The procedure was 
for the Department of Atomic Energy to do the calculations and give them to 
the Central Electricity Authority which would vet them. 


Kalpakkam commissioning well within prescribed parameters--DAE clarification 


The Department of Atomic Energy has clarified details about the operation of 
unit-l of the Kalpakkam nuclear power station, in the following press release: 
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"The reports appearing in certain sections of the press that there was undue 


haste in starting power flow from MAPP unit-1 are baseless. The reactor of 
init-l of the Madras atomic power station attained criticality at 8.41 p.m. 
in July 2, 1983. This event was preceded by light water commissioning of all 
the process systems of the reactor and required checks of various parameters 
ind equipment. The turbine generator had also been tested using steam from 


il fired auxiliary boilers as part of pre-commissiuning tests. It is normal 
practice to synchronise the unit to the grid for the first time, soon after 
ittaininyg criticality. Unit-2 of the Rajasthan atomic power station was, for 
example, synchronised to the grid 23 days after criticality. 


“MAPP unit No. 1 was synchronised to the grid and power flow switched on by the 
Vrime Minister on July 23, 1983. The unit operated for about one hour 15 
ninutes. During this period, the unit generated about 28,000 KW hours out of 
which about 10,000 KWH were fed into the grid. Commissioning activities 
involving operation of the unit at various power levels are to be taken up at 
this stage. These activities include load rejection tests at various power 
levels. These will be followed by other tests including acceptance tests of 
the turbine generator. 


‘During the entire period mentioned above, there will be power generation but 
the power will be “infirm” as there would be several interruptions in power 
veneration but the power will be "infirm" as there would be several interruptions 
in power operation resulting from the tests. In addition to these planned 
interruptions in power, there could also be some unintended "outages" during 
this period. It is only during this period when the unit is operated at 
various levels of power using nuclear steam that fine tuning of the various 
systems and controls is done. The procedures that are to be followed during 
these tests are laid down and are adopted only after approval by the Safety 
Review Committee of the DAE. There has been no abridgement of commissioning 
ind safety procedures in the commissioning activities at MAPP. 


"Stabilised operation on a commercial basis will start after completion of 
the tests mentioned earlier and is expected to commence in the last quarter 
of 1983, Lt may be mentioned that similar commissioning procedures and time 
schedules were also followed in case of RAPP-2 (Rajasthan). 


There have also been reports in the press that adequate precautions were not 
taken during transport of heavy water. These reports are also baseless. 








"Inordinate Delays’ Noted 


Calcutta THE STATESMAN in English 1 Aug 83 p 8 


|Editorial: 


[Text } 


CSO: 
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"Atoms in Trouble"™] 


THe commissioning of the 


‘first unit of the Madras (Kalpa- 


Was accompanied, as 


kkam) Atomic Power Project 
usual, 
by much self-congratulatory 
rhetoric, it being claimed in 
particular that bv building a 
nuclear power plant by indi. 
genous effort, with only a 
small imported component. In- 
dia had joined a very “select 
club”. That no foreign assis- 
tance would be involved had 


been amnounced long ago. 
What is more pertinent. but 
characteristically ignored in 


the latest official claims, 1s 
that the nation had been pro- 
mised this achievement much 
earlier. The first unit at Kal- 


| pakkam, which has taken more 


jthe original 


than 15 years to build, has 
been completed 10 vears after 
deadline. And 


|even then it appears to have 
' been commissioned before it 


Was quite ready for normal 
operation (‘though this has 
been denied): it “tripped” al- 
most as soon as it was pressed 
into service and it may be 
quite some time before it be- 
gins to generate firm power. 
This is not exactly a record to 
be proud of, but then there 


, has in recent vears been less 
‘and jess in the record of the 
_ Indian atomic energy program- 


me to reassure the public 


| about its capacity for rapid, ur 


even scheduled, advance. 


| Every atomic rroject has been 


inordinately delayed, and dead. 


lines have gone on being re- 
_ vised. And trouble has plagued 


tance. 


those built with foreign assis 
Ironicaliv, the failure 
at Kalpakkam was followed bv 


/a shutdown of the second unit 
_at Taraour. 


It will of course be argu- 
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ed that what happened at Kal-' 
pakkam was not a failure but 
a minor breakdown: one offi- 
cial spokesman 1s said even to 
have suggested that it was part 
of the operational plan! Such. 
excuses, or attempts to cover 
up and mislead, do not en- 
hance the credibilitv of the 
atomic energv authorities. Far: 
too manv claims have provea 
unfounded, or remained un- 
substantiated, for long-term 
projections or plans to carry 
much conviction any longe:. 
To take but one example. it 
has not been demonstrated 
that the muxed oxide fue’ Iu- 
dian scientists were develon- 
ing for possible use at Tarapur. 
about which so much was 
heard at one time. would have 
been an acceptable substitute 
for imported enriched ura- 
nium. Even if it is no longer 
needed for Tarapur, it should 
at least have been tested: in 
the absence of any demonstra. 
tion it is not unreasonable to 
suspect that the claims were 
perhaps premature. Even now 
itis being blandlv asserted 
that some of Tarapur’s svare 


parts. if umnavailabie from 
abroad. can be manufactured 
in India. Since supply from 


foreign sources seems no lon- 
ger to be quite as assured as 
it did after an arrangement 
with the USA was announced 
during Mr George Shultz’s 
visit to New Delhi, there mav 
still be occasion to test Indian 
capability. It is to be hoped 
that no excuse would then be 
found to avoid a test. Even in 
a relatively uncomplicated 
field like oroduction of heavy 
water. Indian caoability§ has 
proved sadly inadequate. 











LOK SABHA DISCUSSED NUCLEAR ENERGY DEVELOPMENTS 


Madras THE HINDU in English 11 Aug 83 p 6 


[Text ] 


CSO: 


The Urannum Corporation of india (UCD. a public 
sector undertaking. § setting up twee additional 
Ulan mnes and two uranen mulls in Singnohum 
Oetrict of Berar 

The constructoe of the uranium mine at Bhatin 
- Singhorum district hed commenced st an 
eetimated orceect cost of Aa 24 crores ‘wo other 
mes and wis at Narweoaha and Tywamdih nn 


Giving detaris adout the number of outages 
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ference to the existence of urasfequerded sucrear 
reectors in nor-nucieer weapon Stistes wich couid 
inciude ieraei also 

Sre eed becavse of Indies comctor. Te 
OirectorGenersi at the board of governors Teetng 
mentioned that even in the two cases sgn? cant aro 
gress hed been made since ne end of 1982 and me 
safequerd meesures plemented now enacec Te 
Agency once more to perform effectrve verfication 
incia would continue to lodge ‘4s protest 7 De Nat. 
ter. she added 

The AEA was ivoived in expended technical 
cooperation programme "0 heip *e devecorg 
courvies. The Agency a/60 proposed to undertaxe a 
study of the economc and technical feesiities of 
nuckeer reactors to fulfil the needs of the deveoping 
counu'es. 

Kalpekkamn reector. Stabs!ised operation of Unit | 
of the Madras Atoruc Power Station at Kaipakkam is 
expected to commence in the last quarter of ts year 

The tripping of the unit on Juty 23 wes to avo 
carry over of water from the boiler to the turbre 
Before tripping the unt had generated ebout 28 900 
uns after synchronisetion with 
reeynctvonisation. the unit would be testeun Gung 
which period the supply of power would be ‘infer 
and interruptions were to be expected 

Atomic plant m Souttr The selection committee 
for locating the site for an atorc power pliant ir the 
South has submtted its report to the Government 

The comevttee had vetted me States - ‘he 
souten electricity At preset. Te comyntee 
was 7 the process of touring ‘orhen and wesern 
elect icty regione A final decison On Te seTing .0 
enn a _ 
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MORE LOK SABHA DISCUSSION OF NUCLEAR DEVELOPMENTS 


New Delhi PATRIOT in English 12 Aug 83 p 5 





Setting up of the atomic power 
station at Narora in Uttar Pradesb 
was not a political decision as was 
alieged by the Opposition, Prime 
‘finister Indira Gandhi asserted in 
the R:jya Sabha on Thursday. 


The issue cropped in the House 
during the question hour when BJP 
member Bha: Mahavir, in supple 
mentary. charged that the decision 
on, the issue was taken on ‘political 
co siderst.onus’ since some environ- 
mental exrcrts had opposed the set- 
ting up of the nuclear power sta- 
tion at Narora as it was ip the seis 
Mic zone. 


Mrs Gandhi told the House that 
initially she herself had opposed 
the proposal as being concerned 
about the environment. But she 
finally agreed to the proposal as 
an experts’ committee, after going 
Into various aspects recommended 
the setting up of the plant. 


In fact, she added. her opposition 
was one of the reasons that de 
layed the setting up of the plant. 


Replving to the main question 
of RSP member Sourendra Bhat- 
tachariee, State Minister for Scten- 
ce and Technology and Atomic En- 
ergy Shivraj Patil said there was e@ 
provision for establishing six reac- 
tor units of 235 MW each in the 
sixth Plan and two of the plants 
were being set up at Kakrapar in 
Gujarat. 


Where would be the rest of the 
four units established. had not been 
decided as a site selection commit- 
tee was still on the jon 

Mr Patil told Janata Party mem- 
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ber Syed Shahabuddin that the 
country would be getting about 
10,000 MW of power from atomic 
units and about 120,000 MW from 
conventional thermal and hydel 
sources by the turn of the present 
century. 

The technology proposed for the 
use of atomic power units was 
natural uranium and heavy water 
and later on fast breeder technolo- 
gy would be adopted for the pur- 


In reply to another supplemen- 
tary from K Mohanan (CPI-M) 
the Minister said the issue of usine 
Mixed Oxide Fue] or MOX — which 
Indian experts had indigenou~'v de- 
vised and perfected as the nuclear 
fuel — would arise only after the 
natural uranium and heavy water 
was not available. And there was 
no question of putting the MOX 
in the cold storage as was suggested 
by the member. 

In a written answer to the ques 
tion of Janata Partv member S 7 
Jha, the Prime Minister said the 
Government did not consider It ne- 
cessary to go in for a Pokhran like 
test for peaceful purposes. 

She said the survevs on noise le- 
vels conducted by the national ta- 
boratories had not revealed anv 
alarming situation in reply to an- 
other question. 

There were several noise leve! 
criteria denending on the situation 
or work beine done For sleen an4 
rest. the levels prescribed were 75 
decibels and for traffi- % decihels 

She assured the member that the 
ex'stine reculations to abete the 
noice oroblem were being enforced 
strictly. 
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AEC CHAIRMAN-DESIGNATE CONFIDENT OF FUTURE 


Madras THE HINDU in English 13 Aug 83 p 9 


[Text ] 


CSO: 


TIRUCHI Aug 12. 

Dr Rajya Famanna. cnawman-designate of 
the Atomic Energy Commssion. expressed hs 
confidence that india would acmeve the target 
of generating 10.000 MW of nuciear power by 
2000 AD 


He was handing over the shipping release 
document for the loading of the fast breeder 
test reactor FBT steam generator to Mr M 
K. Sndhar Execute Dwector BHEL Tiructs. 
at a function today at the Nuclear Floor Shop 
Compiex of the BHEL here 


He based hws confidence on the expertse, 
capabilities and facutes developed by the 
BARC BHEL etc. for the and Tew. act- 
ure of equipment required for the nuclear 
power stations in the Country 

Dr Ramanna hared the efforts of the 
BHEL for its technological breakthrough m 
manufacture of nuciear power piant equipment 

Referring to the commissioning of the 
Kaloakkam atormwe plant. he said the fast 
breeder reactor & was the proper answer 
to the power probiem. Kaipakkam hi. also de 
signed and worked on an FBR and the results 
and reports on ts working were ready The 
screntists and technologists nave done thew job 
ad well mm the development of ins 


Eventhd year He sad 1964 would be 
another eventful year m nucieer development in 
india. The magneto hydro dynamics HD) 
pict piant for energy conversion at BHEL 
wouid go on stream. thanks to the jot efforts 
of BARC and BHEL The fast breeder reactor 
technology nas made Neacway with the poss 
bie achievement of criticaity in one reactor 
Anotner development 6 the concept of a very 
low power reactor using wanwm 233. a 
thonum sotope 

Mr M K Sridhar expiamed the BHEL's 
Ppartnershio wth DAE. BARC and AEC in buid 
Ng UP the manufacturing and designing capab+ 
thes of nuctear power piant equipment nght 
from 1972 


5100/7146 


INDIA 








LIBYA 


LIBYA'S ATTEMPTS TO ACQUIRE NUCLEAR CAPABILITY NOTED 


Fast Burnham ARABIA THE ISLAMIC WORLD REVIEW in English No 24, Aug 83 pp 18-19 


[Text ] 

Debt ndden Argentina 1s considering 
&% selling Libya the technology needed to 
nuild nuclear weapons — and there are fears 
that Canada may be providing some unwitting 
nclp Libya, which once reportedly offered 
(hina Slbn for an off-the-peg atomic bomb, 1s 
how ining to buy an experimental atomic 

actortrom Argentina 

The Libvan negotiations with Argentina 
sere revcaled by the head of the Argentine 
omic energy commission, Admiral Carlos 
(astro Madero. after imauguration of a Candu 
cactor in the central industnal city of 
Cordota The Candu reactor was installed by 
Canadian screntists and partially funded by 
(tauwa 


In a press conference, the admiral said Libya 
had asked Argentina for help in the field of 
medical knowhow This would involve 
radioactive isotopes, some of which are highly 
dangerous and figure in the planning of ant- 
tcrromst orgamsations. But Castro Madero 
went onto say that Argentina was considering 
the possibility of an agreement with Libya for 
supplying nuclear technology. leading up to 
talks on the possible sale to Libya of an 
capenmental reactor 

Gsordon Edwards. founder of the Canadian 
Coalition for Nuclear Responsibility, sard, 

the Candu reactor gives the Argentine regime 
a lot of options in developing nuclear weapons 
With the Candu. they do not need a plant to 
enrich uranium, which would tie them to an 
outside country. They have, in effect, the 
capability of independent development of their 
own nucicar weapons 
A link wiih Libya, which was involved in 
financing efforts by Pakistan to separate 
plutonum obtained from a Canadian reactor, 
is no surprise. It ts a new step in a sinister and 
dangerous trend. By letting things slide, we 
will arrive at a point where cvery aggressor 
nation will have nuciear weapons.” Edwards, a 
Montreal science professor, said that 
Argentina already had cnough plutomum to 
make a sizeable number of bombs 


31 








Ihe Argentine ruling junta has made no 
secret in the past that they regarded their 
nuclear industry as primarily strategic and 
military, rather than for producing electnc 
power. The worst culprit in feeding this 
ambition. according to Edwards. has been not 
Canada but West Germany, which has helped 
them with a reactor and the separation plant 
Canada, he says, has helped them in two ways - 
it has lent them a veneer of respectability. and 
it has given them the option of producing a lot 
of plutonium without relying on any outside 
nation if they decide to take that course 

We have supplied all sorts of remote 
control machines tor the Candu that enable 
reloading of the reactor while itis in operation, 
and which gives them the option of producing 
plutonium at the same time as gencrating 
electricity. Edwards said. ‘For a country with 
ambiguous motives. the Candu reactor ts just 
what they wanted. Now they can wheel and 
deal with countries like Libya that desperately 
want to get into the nuclear club) Argentina 
gets great status im that league. and its 
tremendously da) gerous.” 

In agreeing the project. Canadian politics 
were at best naive, Edwards believes. “This 
has been a story of deception and self- 
deception 

Mines Minister Judy Erola said that under 
the agreement with Argentina for operation of 
the Candu reactor, spent fuel is returned to 
Canada for disposal. She said that the Buenos 
Aires government had signed the original non- 
proliferation treaty, but not an additional 
safeguard treaty “we prepared in 1976 
That's why we haven't been able to sell them 
another reactor.” 

Argentina, she said, “has had a nuclear 
programme for a long ume, long before we 
entered the picture They are in cffect a 
nuclear country embarked on vanous projects 
over which we have no control.” The smaller 
reactors supphed by Canada to India and 
Pakistan have. in fact. been used to produce 
plutomum. and India has admitted its nuclear 
explosives were made with materials produced 
ina Canadian reactor of the NRX tvpe 





CSO: 


lecasson to complete the Candu 


loba regaon of Argentina last 


{ sda 
sctor inthe Cor 
vear drew a storm of criticism because it was 
taken) while Britain and Argentina were 
a'wafl 
Falklands hostilities have ceased but 
Argentina has refused to admit that the war 1s 
formally ended 
The decision to build the Candu reactor was 
supported in the pasi by the former 
Conservative government of Joe Clark. Before 
ne meg Candu reactor was constructed at 
Cordoba, a number of groups in Canada 
protested that the Argentina regime might use 
{to produce plutonmum The New Democratic 
Party. in particular, opposed the deal! on the 
srounds that the military regime had abused 
human mnghts, failed to sign the non- 
prohferation treaty, and that expertise gained 
from the Candu project could be used on 
military projects even if the actual Candu 
reactor wasn't used 
\ spokesman for Atomic Energy of Canada 
Limited in Ottawa said safeguards against the 
misuse of the Candu reactor are strong and that 
'¢ Cost of using a large Candu system to make 
nsionable matenals would be much greater 
tnan other methods available to countnes 
ching to develop weapons 
Not in dispute as the desire of the Libyan 
regime to obtain its own atomic bombs. In 
1970. Libvan President Muammar Qaddafi's 
nehthand man, Mayor Abdul Salaam Jalloud, 
visited Egypt's President Nasser in Cairo and 
told him, according to Nasser’s confidant 
Mohammed Herkal “We are going to buy an 
sromic bomb” He said he was on his way to 
Peking to get “not a big atomic bomb, just a 
tactical one 
lL sing a fake passport, Jalloud flew to 
Peking. then revealed who he really was anc 
insted on a meeting with Premier Chou En 
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Lai Jalloud, it 1s said. handed Chou a certified 
cheque on a Swiss bank for $1bn and asked him 


for an atomic bomb. Chou. according to 
Heikal. told Jalloud that atmon bombs were 
not for sale but that China was willing to heip 
Lidva in nuclear research The Litvans must 
learn to practise “‘self-rehance. 
major was told 

Thirteen years later. Qaddafi and Jalioud 
appear to be still seeking a shortcut Could 
Argentina really help them? 

Besides having three operating reactors and 
no real legal restraints on the actions of its 
government, it also has a plant capable of 
separating plutonium from uranium that has 
been through a reactor — a vital step in making 
matenals for a nuclear bomb 

Derek Paul, a University of Toronto 
physicist who is researca director of the 
Science for Peace organisation, said there 1s no 
great secret about making nuclear weapons 
and that ‘semi-educated slaves” could build a 
bomb if they had the nght equipment. He said 
that he had opposed those who wanted to ban 
export of Candu technology to Argentina 
because that country already had the scientific 
base needed to build weapons. 

Libya has been “selectively putting an 
emphasis on acquimng nuclear science and 
technology,” he said. “ Libyan students have 
been studying nuclear physics in the United 
States, in Canada and Europe. Libya is not 
short of knowhow on the technological side.” 

He said knowlec -eable sources told him two 
vears ago that Argentina had been separating 
plutonium from uranium for several years in 
preparation for making atomic weapons 
“Argentina) may already have enough 
plutonium stockpiled to make several nuclear 
bombs.” he said 
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n by Mr John Malcomess (PFP, Port Elizabeth Central). The second reactor 


Cis 


BRIEFS 


POWER IN JANUARY 1984--The first reactor at the Koeberg nuclear power 


ation near Cape Town would start operating at the beginning of January 1984, 


Minister of Mineral and Energy Affairs, Mr Pietie du Plessis, said yester- 
lakeover by Escom and the commencement of full commercial production of 
tricity would occur in mid-April next year, he said, replying to a ques- 


would start operating in mid-June next year, with full operation scheduled 


c 


mid-September. [Text] [Johannesburg THE CITIZEN in English 2/ Aug 83 
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N OST OF REPROCESSING URANIUM FUEL RODS 


rt /Main FRANKFURTER ALLGEMEINE in German 23 Aug 8&3 | 


Y K.B.: "I German Reprocessing Getting to be to rxper ve uy 
et) lanned fuel element plant not able to compete--electri: 


Dpowe’nr indust rv in bad mood. 


Bonn, 22 August--Bottlenecks in the disposal of spent fuel elements fron 
T it wer plants, in the so-called disposal facilities, presumably wi 


exist beyond the year 2000. This is what it says in a draft to the waste 
disposal report of the West German government which the cabinet wants to 
ipprove during the first session after the summer recess. The Federal Govern- 
nent will contirm its intention of eliminating radioactive waste with the help 
manyfold technical solutions. In addition to the reprocessing of fuel ele- 
ents along with the recovery of usable uranium and plutonium, there is also 
erging a concept of finally storing spent nuclear fuel rods without pro- 
essing. Politically speaking, the use of this method however is net to be 
decided upon until the middle of the 1980's. Preparations for the construc- 
ion of a processing plant involving investments of DM4-5 billion are makin 
royress. Energy and research policymakers however seem to be worried about 
the fact that Cerman reprocessing is getting to be more and more expensive. 
There are even fears that reprocessing will become as expensive an adventure 
the fast breeder and the high-temperature reactor. There is widespread 
hagrin in the electric power industry--which must pay for the processing 


| i if —-—-—De'c AUSet I the rising cost -« 


© DWK (German Company for the Reprocessing of Nuclear Fuel Rods) as the 
yeneral enterprise for the electric power industry in charge of waste dis 
posal cannot yet exactly figure out how expensive reprocessing in the plant 
planned by it will be. There is a rule of thumb which tells us that the 
costs of reprocessing in West Germany will just about twice as high as in 
the La Hague plant near Cherbourg. There, the processing price has been 
xiven at DM2,300 per kilogram of uranium. The German electric power plants 
iwreed with the French firm of COGEMA [General Nuclear Materials Companv] 
that it will process around 2,800 tons of fuel elements by 1990; more than 
900 tons of that amount have already been accepted. Contracts with British 
processing plants have been concluded for more than 700 tons. 


lust how expensive German reprocessing has become in the meantime can be seen 
especially by the fact uranium today in new fuel elements costs about DMl 
million per ton while the price for reprocesssing would be DM4 million. 

The electric power industry and Bonn see the situation quite realistically 
ind realize that the German processing plan could not be fully utilized 
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PAPER DISCERNS NEW CAUTION IN CP REGARDING NUCLEAR POWER 
Felsinki HELSINGIN SANOMAT in Finnish 11 Aug 83 p 2 
[Editorials "SKP Moving Toward Nuclear Power Alternative" | 


—) The Finnish Commmist Party's (SKP) Fmergy Policy Committee is inclined 
to defend a fifth nuclear power plant if protection of our energy supply should 
require the construction of a new major power plant in Finland, According to 
tne conditions presented by the committee, the plant would have to be bought 
from the Soviet Union, in which case it could be paid for with Finnish labor, 


The committee's ideas are based on the energy policy debate the Communists 
will be facing next fall, The clear support nuclear power has now received 
is, however, to be interpreted as a party effort to adopt a favorable position 
on nuclear power, After all, the construction of a new major power plant is 
in practice only a matter of time, 


The nuclear power debate will scarcely progress in the Commnist and People's 
Democrat camp without differences of opinion, It has long been apparent in 
SKDL [Finnish People’s Democratic League] districts that the People's Democrat 
front that opposes nuclear power will do all it can to prevent the ordering of 
the power plant, Among other things, the SKDL socialists wnanimously decided 
at the end of May to oppose the ordering of a new nuclear power plant regard- 
less of which country was to supply it, 


Then too, Prime Minister Sorsa's mid-June name-collecting campaign in opposi- 
tion to nuclear power, which was defeated, in the end also collected the names 
of 11 SKDL representatives in Parliament, That figure is big enough to be 
cause for concern in view of the size of the SKDL parliamentary delegation, 


The Commmists as well as the other parties still have to caution overly hasty 
and emotional members against adopting positions on nuclear power, The parties 
and individual members of Parliament should instead be alerted to demanding 
sufficient guarantees as to the safety of nuclear power and the effective 
supervision of its use, as has indeed recently been happening, Only in this 
way can we progress toward rational energy policy decisions, 








There is also reason to take note of the SKP Energy Committee's politico- 
commercial role, which is in spirit quite original, It would exclude the pos- 
sibility of competitive bidding, Committing ourselves beforehand to one plant 
supplier would in fact cancel out the price factor, which is indeed extremely 
important in an investment the size of a muclear power plant, A nuclear power 
plant should not be bought at just any price whatsoever, 


11,466 
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LOVIISA SPEWI-FUEL STORAGE IS FULI—loviisa (HS)—The loviisa muclear power 
plant's waste storage facilities are rapidly becoming full since the Radiation 
Safety Institute has provided new directives for the handling of waste mate- 
Trials, All waste that has been in the so-called supervised area is now stored 
at the plant, Waste has been produced, for example, by the materials machine 
parts are packed in, Waste used to be driven to the loviisa dump, among other 
places, if it was ascertained that it was not radioactive, Operations chief 
Jussi Helske said that the Radiation Safety Institute's new directives have 
doubled the volume of the —_— = waste ote The problem has forced 
Imatran Voima Oy (IVO) [iaatre to launch an internal information 
campaign through which ave tayiag © on down on the volume of needless 
waste, At the present time waste produced in the moclear power plant is 
classified into three kinds of wastes highly radioactive so-called spent fuel, 
moderately radioactive and slightly radioactive waste, According to the new 
directives, there mst be no radioactive materials in waste that is to be 
stored. IVO also uses the term nomradioactive waste, IVO has to store what 
is referred to as nonradioactive waste until it can demonstrate to the Radia- 
tion Safety Institute that such waste can be handled with sufficient safety, 
{Text ] [Helsinki HELSINGIN SANOMAT in Finnish 29 Jul 83 p 3] 11466 
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SURVEY OF NUCLEAR POWER PLANTS UNDER CONSTRUCTION 
Madrid LUZ Y FUERZA in Spanish May-Jun 83 pp 5-16 


[Text] The administration's repeated announcements of the reform of the 
National Energy Plan (PEN), based on opinions expressed about Spain's 
installed capacity, have plunged various industrial sectors of our country 
into the depths of uncertainty, and insecurity has dominated technicians, 
sorkers and businesses to such an extent that there is constant economic 


deterioration in the industrial sectors most heavily involved in this specula- 
Lion, 


Cur country has an engineering sector that is little known, even though it 
played a decisive role in Spanish development, based on its technological 
capacity. 


Nearly 50 percent of Spanish industrial engineers are working in the nuclear 
sector; hence the need to maintain the projects underwav in order to ensure 
the maintenance and growth of the technological asset the engineeri.iz sector 
represents for the country. The paralyzation or deceleration of the nuclear 
program will have a considerable impact on the jobs of a significant and 

proven number of technicians who are rendering services on the construction 


sites of nuclear power plants which will come on line soon, 


‘nder the current socioeconomic conditions, there is no thought of saving a 
given number of jobs in the engineering sector. The crisis must be overcome 
with everyone's solidarity, and it will undoubtedly affect everyone. None- 
theless, some jobs will have to be kept in order to guarantee the continuity 
of the equipment and technology obtained. Without them, the reactivation 
could be even more unattainable, because our technological dependency will 
increase irrevocably if our engineering sector is depleted. 


't is imperative that we defend the future of our engineers from every 
tandpoint. We must avoid contracting services abroad which, in many cases, 
could be rendered more effectively and with higher economic yields by Spanish 

firms. Since the capacity to assimilate technology is important, however, 
whenever it becomes necessary to obtain a service abroad because an advanced 
technology specific to that particular case is needed, an effort should be 
made to ensure that a Spanish firm collaborates in the project so that our 
professionals may continue their technological enrichment. 
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li the Current situation prevails from now until the end of the century, the 
alternative this sector faces is extinction; or perhaps the technology 
achieved so far might be saved if a major effort is made to °xport it. None- 
theless, the second option is only possible if there is strong support in the 
internal markct. 


The degree of participation by Spanish engineers in nuclear projects has 
increased over the years. In the first generation of such plants that 
participation amounted to 20 percent, and it climbed to 86 percent in the 
second; it had exceeded 95 percent by the third generation. This is a clear 


indication of Spain's potential in a field that requires the mastery of 
State-of-the-art technology. 


The same can be said for our manufacturers of capital goods, given the com- 
plexity and magnitude of the materials involved in the construction of this 
kind of project. 


The technological level achieved by our manufacturers would not have been 
possible without the construction of earlier nuclear power plants, and on the 
basis of the know-how thus acquired, they can compete on the international 
markets on an equal footing with other highly regarded suppliers. It would be 
a tragic end if all those efforts and the technological level achieved were to 
go down the drain because the installation of nuclear power plants already 
conceived and studied came to a halt. 


The same goes for the enormous loss of jobs that a paralyzation of this sort 
would entail. In times of profound crisis such as the one our country is 
facing now, any loss of investment, no matter how small, means first of all 
that the Spanish work force will see a definite decline in its chances for 
survival. Given that the construction of a nuclear power plant involves 
massive use of manpower for more than 5 years, it would be undesirable for 
such a change in plans to have such a direct impact on thousands of Spanish 
families, suddenly deprived of employment. 


PEN 


When the National Energy Plan was drafted, quite a long time before its 
publication, of course—and this fact should be taken into account—the 
Spanish economic situation, as reflected in the demand for electricity, was 
already suffering, although it was not as bad as today, or better put, as a 
few months ago, judging also by the growth of demand for electricity in 1983. 


The drafters of the PEN, thus, were working with data and predictions that 
have not been confirmed by reality. In this regard, it can be said that in 
the indispensable revision of nuclear programs, the current reality of the 
rising demand for electricity should also be taken into consideration, along 
with the short-term forecasts that can be made on that basis. Perhaps those 
who wrote the 1978-87 PEN were deluded by the economic mirage that everyone 
was seeing in Spain in those days, a problem to which those who revise the 


same plan today are not immune if they do not manage to make their predictions 
on the low side. 
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.t is easy to agree on this point: The real expectations for energy today 

ind the real energy expectations for the immediate future (with a margin of 

not less than 10 years) must be studied with extreme care, given the complex- 
ity of the industrial development of a plan for electrical power, and above 
111, given the real situation of the projects the electrical corporations have 
underway. And since the energy expectations Spain has for today and the 
“Conomic prospects foreseeable in the immediate future do not allow for any 
rhinkxing along the lines of the 1978-87 PEN, it does not seem advisable for 
the revised plan to follow to the letter the guidelines set forth for the 
1978-87 plan. 


This reflection, however, based on a real contemporary situation, would not be 
"realistically" drawn if we did not take into consideration two other factors, 
:lso real (or reasonably realistic at first glance): one, the appreciable 
recovery so far this year of the growth in demand for electricity in Spain, 
recorded in the weekly reports published by UNESA [expansion unknown]; and the 
other, which is being mentioned by all public officials in Europe and in 

Spain, the recovery of the Western economy that is becoming evident and that 
the politicians of this country hope will provide the necessary impetus for 


*} 


‘te Spanish economic recovery. 


! 


ihese two new events, these two new beneficial factors, which may become a 
short-term reality, should be borne in mind also by the PEN revisers when it 
comes time to update the plan, This should be done in the name of efficacy, 
if we do not want the revised plan to suffer from the same defects as the PEN, 
«hose excessive errors are the source of much criticism. 


|y7#-87 Nuclear Program 


ihe truth is that when the plan was approved, the electric companies had been 
working for nearly 20 years to prepare their nuclear technicians, and had 
already built three nuclear power stations that were generating power without 
major problems, This fact is frequently forgotten by the ad hoc critics whom 
politics has given free voice in the area of economic realities. This means 
that 20 years before the PEN came into being, confirming the need for Spain to 
resort to the nuclear option, the companies of the electricity sector had 

ready adopted all the necessary measures to take advantage of this nuclear 
sption, to meet the Spanish demand for electricity. 


Not only were three nuclear reactors generating electricity in 1978, when the 
PEN took effect; but the so-called second generation of nuclear power was well 
underway, with Almaraz |! and II, Lemoniz I and II, Asco I and II, and Cofren- 
‘es all pianned and in advanced stages of construction by 1978, This second 
eneration was admitted, then, in the opinion of the authors: "According to 
the studies, the capacity for commercial service by the end of the period 

vered by the Plan is expected to rise to about 10,500 MW, This implies the 
hexanning of commercial service by at least three additional groups which, 
with the capacity in service (995 MW) and that under construction (6,555 MW) 
of Almaraz (Groups I and II), Asco (Groups I and II), Lemoniz (Groups I and 
iI) and Cofrentes, will total the minimum figure indicated above." 
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These predictions in the PEN, which has more additional groups, have beeu 
partially contradicted in the past 3 years because of the fall in demand tor 
electricity as a consequence of the serious economic crisis. In addition, 
politically-motivated events prevented the Plan from being fully implemented, 
as in the case of the Lemoniz plants, or delayed the beginning of operations 
in the other plants of the second generation, scheduled for the 1979-83 per- 
iod. Of those, only Almaraz I is connected with the network today. 


Thus, the situation has changed, and this explains the present government's 
attitude. That party was not favorably disposed to the nuclear option in the 
first place. The revision that is to be completed soon is designed precisely 
to reduce the so-called "over-providing,” to which we owe the continuous 
supply of electricity despite the very unfavorable climatic conditions ot the 
past few years. (The government's decision is aimed at abandoning "part of 
the nuclear program" at the very moment when in France, where the Socialists 
are also in power, the nuclear option is being given a substantial boost 


because it is considered necessary. But that is not the subject of our 
report.) 


The Central—EFastern Zone, where Union Electrica-Fenosa and Hidroelectrica 
Espanola coexist in harmony, with the incrustation of Iberduero in the Madrid 
market, was to be served by three plants of the “second generation" of reac- 
tors: Almaraz I and II and Confrentes, plus Trillo I and II of the third 
generation, They will contribute their nuclear production to the reinforce- 
ment of the veteran reactor of Zorita, the Jose Cabrera Plant which came on 
line in 1968, nearly 14 long years ago. Of the second generation nuclear 
plants in the Central-EFastern Zone, three are irrelevant to the PEN revision, 
because Almaraz I is already operating, and it is expected that Almaraz II and 
Cofrentes will come on line this year, at least in a trial phase; Asco II also 
appears to be beyond the scope of the revision, as it is awaiting the final 
safety tests in the Catalonian Zone. The other two plants of the second 
generation, Lemoniz I and II, are unfortunately beyond any revision, because 
it is not known at this time what their fate will be. In view of their 
abnormal development, however, despite the extremely advanced stage of con- 
struction on the Lemoniz I site when work on the plant was brought to a halt 
so suddenly, the worst can be feared. There are still the Valdecaballeros I 
and II plants, Trillo I of the Central-Eastern Zone, and Vandellos II of 
Catalonia; their fate will depend strictly on the PEN revision under study. 


This was the 1978-87 PEN program, with the final, belated addition of Van- 
dellos III, Trillo II, Sayago and Regodola; Trillo II is under construction. 


Central—Eastern Nuclear Plants 


Spain began to exercise the nuclear option in the Central-Eastern Zone in 1968 
with the construction of the Jose Cabrera Nuclear Power Plant in Zorita by 
Union Flectrica, with an installed capacity of 160 MW. This plant will resume 
generating electricity in the next few days, after a 10-month shutdown for the 
installation of safety improvements, despite its normal and safe functioning 
for more than 12 years without major accidents. No one can doubt its proper 
construction and the security provided by its facilities, now being rein- 
forced, 
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plant in Zorita, construction was begun on Almaraz |! (9% Min 
Atter various incidents, it is venerating electricity now. The manufacturing 


lelects that were discovered, forcing production to be limited to °% percent 
of capacity, have been repaired. This plant is jointly owned in ecnal share: 
' iidroelectrica Espanola, Compania Sevillana de Flectr? 


lectrica-—Fenosa. 


che Almaraz II plant, built in successive stages at the same time as Alma- 

raz I, and also owned by the same parties as the latter, is ready to generate 
power. It will do so this year, after the defects observed in Almaraz I are 
corrected. The situation at Almaraz II, then, is one of readiness; it is 
completely finished and ready to come on line, awaiting the final regional and¢ 


local authorizations, which recently began to impose disturbing obligations on 
nuclear power plants. 


The third plant to be ready for operation is Cofrentes, a 975-MW reactor 
belonging to Hidroelectrica Espanola. It could be connected to the network 
this year or by early 1984, Its construction was delayed by circumstances 
beyond the control of the company, as has always happened with nuclear power 
plants, in an atmosphere of obstinate hostility. Finally, work on it was 
iccelerated when it became apparent that the country had an urgent need for 
electrical energy. The Cofrentes reactor so far completes, pending the 
termination of Valdecaballeros I and II and Trillo I and II, the potential for 
neeting the demand for electricity in the Central-Fastern Zone and for provi- 
ding the necessary reinforcement to other zones in case of need. 


The construction of the other nuclear plants of the Central Zone, Valdecaba- 
lleros I and II, has proceeded more slowly than planned. Valdecaballeros I, 
owned in equal parts by Hidroelectrica Espanola and Compania Sevillana de 
‘lectricidad, and with an installed capacity of 975 MW, had no scheduled 
completion date in the preliminary PEN forecasts, because along with the other 
plants of the “third generation" it was to complete and expand the minimum 
figure of 10,555 MW deemed necessary in the 1978-87 PEN. It is well under- 
stood that these third-generation plants of the Central-Eastern Zone, to which 
snould be added Vandellos II, owned by Fuerzas Electricas de Cataluna, S.A. 
(FECSA). Empresa Nacional Hidroelectrica de Ribagorza (ENHER), HECSA 

and SEGRE with ENHER holding a predominant 43 percent, according 
to the PEN were to be subject to "follow-up and continuous reassessment of 
the real development of demand, to enable the rate of construction to be 
adjusted to real needs." 


Nuclear Power Plants: Cofrentes 


\elow we shall present a brief review of the situation of the plants under 
construction, We will begin with the one closest to completion, Cofrentes. 


Tne Cofrentes Nuclear Power Plant, with an electrical capacity of 975,000 
kilowatts, is equipped with a boiling water reactor (BWR), model 6, the latest 
generation of those developed by the General Electric Company. 


The BWR or boiling water reactor uses water as a moderator and a coolant. 
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The reactor of the Cofrentes Nuclear Power Plant is housed i 12Gan 
the Mark III type, which utilizes the classic concept of the pressure suppres- 
Sion pool, and has a watertight metal containment structure and a concrete 


| 


wall that serves as the final shield, 


[The Cofrentes Project began in March 1973 when a contract was signed with the 
General Flectric Co. to supply the reactor, the turbine-generator and the 
first load of fuel. On the same date, contracts were signed for the engin- 
eering work. 


The years 1973, 1974 and 1975 were devoted to the basic engineerin:, the 
acquisition of the main equipment, and the procurement of the Construction 
Authorization, Then the foundation of the plant was begun. 


The principal milestones of the civil construction and installation so far can 
be summed up as follows: 


[In July 1976 the concreting of the reactor's slab was completed, and just 
under a year later the reactor vessel was emplaced. The installation of the 
turbine-generator began in April 1978, and 3 months later the interior 
ctallation of the reactor began. In December 1979 the circuit and the cooling 
towers were completed. In September 1980 the condenser was fully installed, 
and 6 months later, in March 1981, the laying of the reactor piping commenced. 
in April 1982 the reactor dome was completed, and by the end of the first half 
of last year 138 KW of back-up voltage was available. 


In 1982 the pre-nuclear testing began, fit in simultaneously with the last 
stages of installation and the finishing touches of the civil construction in 
a Coordinated Program, which is the mechanism for coordination, follow-up and 
monitoring of all activities on the site until operations begin. 


The percentages of completion of the various projects, measured in physical 
units, are the following: 


Concreting, 99 percent; pipes larger than 3" in diameter, 98 percent; pipes 
smaller than 3" in diameter, 98 percent; ventilation and air conditioning, 98 
percent; cable trays, 99 percent; laying of cables, 90 percent; hydraulic 
testing, 90 percent. 


The schedule of the various official permits can be summarized as follows: 
In 1972, PRIOR AUTHORIZATION: Ministry of Industry. Resolution by the Gen- 


eral Office of Energy on 13 November. The Public Information Period began on 
30 January 1972, by public announcement in BOE number 25 of 29 January 1972. 


In 1975, PROJECT LICENSE: City Government of Cofrentcs. Municipal Asreement 
of 18 March. 


ACTIVITY LICENSE: City Government of Cofrentes. Municipal Agreement of 18 
March. 





CONSTRUCTION AUTHOKIZATION: Ministry of Industry. Resolution by the General 
ftice of Energy on 9 September. 


[In 1976, CONCESSION OF WATERS FROM THE JUCAR RIVER: Ministry of Public Works, 
Fesolution by the General Office of Hydraulic Works on 9 December. 


1980, AUTHORIZATION FOR TRANSPORT OF FIRST CORE: Ministry of Industry and 
‘nergy. Resolution by General Office of Energy on 21 February. 


AUTHORIZATION FOR TEMPORARY STORAGE OF NUCLEAR SUBSTANCES: Ministry of 
[ndustry and Energy. Resolution by General Office of Energy on 21 February. 


[In 1982, EXTENSION OF CONSTRUCTION AUTHORIZATION: Ministry of Industry and 
“Lnergy. Resolution by General Office of Energy on 4 August. 


APPROVAL OF PRE-NUCLEAR TESTING PROGRAM: Ministry of Industry and Energy. 
Resolution of General Office of Energy on 3 December. 


tor the nuclear power plants currently under construction, the administration 
initially envisioned that 60 percent of the total investment would come from 
‘ational sources. The development achieved by the Spanish nuclear industry 
during the construction of the seven units of this second generation of 
plants, and the impetus and support provided by the electric companies made it 
possible to exceed this figure considerably. 


‘ssessed in terms of investment, as required by the Ministry of Industry and 
tnergy, the share of the Spanish nuclear industry in the Cofrentes Nuclear 


Power Plant, for each of the principal components of the total investment, is 
is follows: 


‘ngineering, 89 percent; capital goods, 59 percent; civil construction, 100 
percent; installation, 97 percent; training of personnel, 26 percent; trans- 
portation, 84 percent; percentage of total, 8] percent. 


(he greater national contribution to the plants of this generation has had a 
pecial impact on the areas of engineering and capital goods, which have 
increased notably, especially the former. In the plants built after Cofren- 
‘es, these two items will continue to rise in importance, especially that of 
Capital goods, since the reactor vessel and the piping of the primary are to 
he manufactured in Spain. As a consequence, the national share in the trans- 
portation category will also increase. There will also be a drastic rise in 
he national contribution to the training of personnel, given that some BWR 
ind PWR simulators have been put into service for the training of operators. 


atety of Plant 


} 
i? 


emplacement of a nuclear power plant must meet certain requirements that 

‘re evaluated through a series of studies that comprise Chapter 2 of the so- 

alled "Safety Study" of the plant. It is on the basis of that document that 
the administrative authorizations are granted. 








[In the case of the Cofrentes plant, these studies and the corresponding 
quantification criteria follow the norms established in the Unite 
specifically in Regulatory Guide 1.70, “Standard Format and Content of Safety 
Analysis Reports for Nuclear Power Plants.” 


[he preliminary applied geology and soil mechanics analyses, required for the 
construction of any major structure, are amplified tremendously in the case of 
a nuclear power plant to include other areas such as hydrology, physical and 


human geography, meteorology, geology and seismology. The latter areas are 
studied in the local and regional spheres. 


Seismicity 


Additionally, and in compliance with Condition 15 of the Construction Avthor- 
ization, in Cofrentes two microseismicity measurement campaigns have been 
Carried out by means of the installation of a network of seismographs, fol- 
lowing the dictates of the Nuclear Energy Board and the National Geographic 
Institute in terms of characteristics and location. 


These stations are so sensitive that while they were operating they were able 
to detect some important seismic phenomena that occurred a long distance from 
the site, such as that of Peking on 27 July 1976, which appears on the cor- 
responding records. 


The campaigns undertaken in 1976 and 1981 ended with the corresponding reports 
to the Nuclear Energy Board. It was determined that the data compiled during 
the two instrumental campaigns confirmed the conclusions of the regional and 

local seismological analyses that had been conducted earlier, and that had 


served as a basis for the antiseismic design of the plant's structures. 
Vulcanism 


Part of the seismological analysis corresponds to vulcanism, within which a 
careful study has been made of the volcanic extrusions located around the town 
of Cofrentes. Following the American norms, volcanoes that have had any 
movement in the last 35,000 years, or more than one movement in the last 
900,000 years, are considered active. The geochronological analysis (potas- 
sium-argon dating) done in two different and independent laboratories (in 
Portugal and the United States) concluded clearly that there has been no 
movement whatsoever in the past 500,000 years, which leads to the deduction 
that the Cofrentes zone is not active. 


Hydrology 


As for the hydrological studies conducted, it should be noted that the eleva- 
tion of the plant's location was defined according to the criteria set forth 
in the aforemented American Guide and in the Regulatory Guide 1.59, "Design 
Basis Floods for Nuclear Power Plants.” The application of the hypotheses of 
these Guides to the Cofrentes design posited as a worst possible case the 
catastrophic rupture of the Contreras Dam, which necessitated the raising of 
the plant's platform to 46 meters above the normal level of the Jucar River. 
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etween JU900 and 1200 hours the rain came down harder again. /By 1130 hours 
it had rained as much as the total for a wet year/ [passage enclosed in 
lantlines printed in boldface]. Fortunately, with the exception of a 
resurgence between 1500 and 1600 hours, the rain abated. In 24 hours, 550 
liters per square meter had fallen; at the end of 33 hours, 580 liters had 


Pf yilen. 


‘Naturally, a very significant rise in the water level took place, nearly 11 
‘eters, Vast areas of the Ayora Valley were flooded, including the vicinity 
t the Cotrentes Nuclear Power Plant. 


1 oe} 


ough this was a major flood, the careful emplacement of the nuclear power 
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plant enabled the facilities to remain at a safe elevation above the maximum 
‘evel reached by the water: The principal facilities were 35 meters above the 
tloodwater; the base of the cooling towers was 32 meters above, anc the 400-KW 
emergency power 2] meters. Only some temporary construction facilities were 
affected: a warehouse, a workshop and some parking lots, all located at an 


elevation of about 336 meters (Table 3). 


[he pumphouse facilities for the water intake, located next to the Embarca- 
deros Dam, suffered from the effects of the flood. 


"here were interruptions in the supply of electricity, although by 0&30 hours 
"he morning of the 20th the plant's generating set kicked in. 


ae telephone and radiotelephone service also underwent serious disruptions as 

result of the storm conditions throughout the valley. Service was main- 
tained, however, although not without problems. This facilitated contact with 
the Central Offices of Hidroelectrica Espanola (HF), and the various coordi- 
ated efforts of all kinds that had to be carried out. The interruptions of 
‘ internal telephone service were necessitated by the disconnection of the 
mmunications battery in order to ration its use. Later the internal ex- 
hange was connected to the plant's battery, which provided internal lighting 

! telephone communication, 


« highways were also flooded, isolating the workers on the site; some 1,600 

en remained at the plant facilities (which were also safer than outside) for 

out 26 hours. Fortunately, contact was maintained with the town of Cofren- 
‘es, so supplies could be brought in. This was an annoying situation, and 
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7as no langer. 

ihe Cotrentes Nuclear Power Piant has faced a truly exceptional situation an 
has overcome it. The hydrological studies that were used for the exact de- 
termination of the plant's location hypothesized situations even more serious 
than that (for example, the rupture of the Alarcon or Contreras Dams) with 
much higher levels of flooding. 


Therefore, the plant's facilities remained well above the floodwaters (3° 
meters), and the 114 metric tons of uranium deposited there has been kept in 
completely safe conditions at all times. 


[f the events re.ated here had taken place while the plant was operating, a 
controlled shutdown would have been necessary. Provisions have been made for 
this procedure, and it can be carried out in complete safety. There is a 
margin of 8 hours during which it can be done under totally normal condi- 
tions, after which other back-up cooling systems would come into play. 


[In addition, with the 400-KW lines in service, the safety and quality of the 
electricity supply would have been greater. 


Other Data of Interest 
[t is estimated that the Cofrentes Nuclear Power Plant will produce some 5,5 
billion kwh per year, which represents 35 percent of what Hidroelectrica 


Espanola produced in 1981, and nearly 5 percent of Spain's total production 
that same year. 


The province of Valencia has only a few hydroelectric plants, whose maximum 
production capacity (wet year) is 1.075 billion kWh. Its deficit could exceed 
6 billion kWh per year. The production of the Cofrentes Nuclear Power Plant 
(5.5 billion kWh) would therefore make an important contribution to the pro- 
vince's energy economy. 


The Cofrentes Nuclear Power Plant is a major project which will contribute 
positively to Spain's energy balance--with the consequent savings in foreign 
exchange (dollars that are steadily becoming more expensive)-—-and to its 
abilitiy to replace the thermoelectric generating plants that run on fuel-oil. 


Furthermore, in the territory of the Autonomous Community of Valencia, there 
are not enough electricity-generating facilities to meet the growing needs of 
the market in the coming years, The deficit is predictable. Nor does this 
region have internal energy sources to deal with the problem. Only the La 
Muela-Cortes II Complex will make more use of the waters of the Jucar, and 
that will still not be enovgh to make up for the energy deficit. 


Thus, the loading of fuel at Cofrentes, scheduled for October 1983, and the 
subsequent operation of the plant with successive increments until it reaches 
100 percent of its capacity by the spring-summer of 1984, /are very important 
steps for the Valencian economy/ [passage enclosed in slantlines printed in 
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billion pesetas has been invested in the Cofrentes ‘vir lear a 
Lt, 3 it is expected to come on line by early 1984. 
A.imaraz 


jhe only noteworthy thing about Almaraz is t.at after it began operating 
sroup 1), flaws were detected in the primary cooling circuit, making it 
necessary for technicians from the company to study those circuits. They 

iscovered a design defect in the plant, which was communicated to the 
.icensee, and the latter made the necessary improvements. Thus, the defect 
eas resolved satisfactorily. 


‘or some time this plant was operating at 50 percent of capacity, but after 
the neccessary repairs are made, it will be able to run at full capacity. 
Tl, the design flaw has already been corrected, so similar circum- 
stances are not expected to occur. 


ihe Ministry of Industry and Energy granted a provisional use permit for the 
econd group of the Almaraz plant for a period of 18 months. This will make 
vossible the testing or trial program prior to final commercial operation. 


ihe second Almaraz group, like its twin, has a pressurized water reactor (PWR) 
with a capacity of 930 Mw, 


the authorization of this plant makes the fifth nuclear group in Spain to come 
on line, after Zorita, Garona, Vandellos and Almaraz I. The latter was 
augurated by the president of the government at the time, Leopoldo Calvo 

otelo, in March 1981. This marked the implewertation of the agreement signed 
Setween the minister of industry and the electric sector, concerning the 
nationalization of the high tension network, with the government committing 

se}i to authorizing as soon as possible the operation of the Almaraz groups 
and the first group of Asco. 


- 


» Almaraz Nuclear Power Plant is owned in equal shares by Union Electrica- 
renosa, Hidroelectrica Espanola, and Compania Sevillana de Electricidad. 
‘mong the conditions imposed, in addition to those related strictly to nuclear 
afety, are others that the General Office of Energy has introduced for the 

st time, linked to the plant's operating conditions. 


‘fter the fuel is loaded (for which the second group already has authoriza- 
tion), the final tests will be made prior to the plant's coming on line. 


s-ing 18 also being done in this zone in terms of a simulated emergency, 
in accordance with the existing emergency preparedness plan for the entire 





lictrict. The public has all kinds of guarante according to the pia! 
drawn up by technicians and au'iiorities of the autonomous community and the 
yovernment. 


After several months of delays, the Asco I plant came on line. The plant is 
owned by Fuerzas Electricas de Cataluna (FECSA). The Council on ‘Nuclear 
Safety has already authorized the plant to enter the criticality phase. 

first nuclear group has a power rating of 930 Mw and a production capa- 
city of 6 billion KW per year. Its cost has far exceeded 150 billion pesetas, 
and it was supposed to begin operations last summer, after preliminary hot 
tests on the plant, completed on 24 February 1982. Furthermore, the second 
Asco group, with a power rating and capacity identical to that of the first 
group, could come on line by the first quarter of next year. This plant is 
owned by the four Catalonian electric companies. 


The plant has begun operating, and will gradually begin a process of energy 
production, projected at 5 percent of capacity within 3 weeks, 50 percent 
within 2 months (when a technical snutdown will take place for a general 
review), and 100 percent in 3 or 4 months. It will then be connected toc the 
network, 


One of the main characteristics of Asco I and Asco II is their cooling pro- 
cedures. The water for the cooling heat sink at Asco is taken from the Lbro 
River, and after circulating through the condensers the water is sent direct- 
ly through cooling towers to a mixing pond, whence it can be sent back to the 
river or recirculated to the condenser. This cooling water does not come into 
contact with the reactor core, but is isolated from it by two isolated and 
successive circuits, the primary and secondary. Part of the river water is 
used to cool various components of the plant, but in any case it is separated 
from possibly contaminated elements by at least two closed and successive 
circuits. 


The concession of waters for cooling the nuclear power plant at Asco, granted 
by the General Office of Hydraulic Works on 28 June 1977, includes 33 condi- 
tions with very restrictive clauses in order to guarantee that nothing will 
damage the river, with respect to thermal as well as readioactive elements. 


The maximum increase in temperature allowed for the river water would in any 
case be 3 degrees centigrade, measured by the difference between the existing 
temperature of the water circulating through the feedwater inlet at a depth of 
| meter, as a minimum; and the maximum temperature of the water in the river 
itself in a section below the spillway, where atomic dispersion can be con- 
sidered verified. 


A continuous temperature control network, covering the feedwater inlet, dis- 


charge channel and dispersion verification point, will monitor compliance with 
these provisions. 





‘ing lowers will divert part of the heat to the atmosphere, to limit 
perature increases in the river to those prescribed in the coi ion, | 
yotem is lesigned to function in various ways, depending on the flow of the 
river and the power produced by the plant. If the river is flowing faster 
than 288 cubic meters per second, in effect, the condition of 3 decree: 
itigrade will be met without the need for cooling towers. [his condition 
(. two-thirds of the year, according to the averace figures for the 9 
ears. For flows of less than 288 cubic meters per second, the cooling 
(owers wlll be put into service. 


[f necessary, for lower flows it is possible to increase the evacuation yield 
of the towers by recirculating part of the water. The limit of 3 degrees 
centigrade on the increase in temperature made it necessary to build the 
cooling towers, which along with the auxiliary structures involved an addi- 
tional investment of 700 million pesetas. 


Un 31 December 1981 the preliminary operations were completed prior to the 
hot testing of the Asco I plant, the dynamic blowdown of the primary circuit 
through successive operation of the primary circuit pumps. On 5 January 1982 
the testing began in the presence of the inspectors from the Council on 

uclear Safety and the Ministry of Industry. These tests consist essentially} 
vf a simulation of normal operating conditions, particularly in terms of 
pressure and temperature, in the primary and secondary circuits, as wel] as 
the auxiliary systems. The pumps of the reactor cooler and the heaters of the 
pressurizer are used as a source of heat. 


in this way the correct operation of all systems in general was confirmed, and 
then the plant was synchronized with the network on 19 February 1982. The 
tests were successfully completed on 24 February 1982. 


tinally, on 22 July 1982 the Ministry of Industry and Fnergy, upon receiving a 
favorable report from the Council on Nuclear Safety, granted a Provisional Use 
Permit to the Asco I Nuclear Power Plant, and on 31 July the loading of fuel 


began. That operation finished on 4 August, and as of that date the nuclear 
testine program began. 


t us ee to note also, because of the benefits the region will receive 


i the levying of the energy tax, that the Asco I Nuclear Power Plant 
wil! yicld some 760 million pesetas to Tar rayon. a, a! nd oice Asco IJ comes 
on line, some time next year, Tarragona’ s revenues will climb to around 1,55 


Lillion pesetas per year, once the two Asco plants are in full operation. 


Fina] question 


The evaluation of energy needs through the analysis and prediction of demand 
‘or electricity, and at the same time the study of trends in the Spanish 
economy, should provide the reference data to enable the government “to adjust 
the rate of nuclear power plant construction to real needs," as in the PEN. 
based on this premise, and without the scheduling criteria influencing the 
result, the real need for installed nuclear kilowatts must be determined so 
that the demand of the future can be met without risk. 
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In this regard, it is well to remember the opinion politicians o! the ti 
expressed about the construction in 1930 of the Ricobayo Dam, a project of 
Hidroelectrica Iberica (now Iberduero), to dam up the Esla River and its 
prodigious hydrological basin, At that time, in the early thirties, it was 
thought that this project, with the enormous production of kilowatts per hour 
it was supposed to provide, would produce an unnecessary “over-provision" 
(that word had not yet been coined) because Spanish demand would not consume 
that enormous production until many years later. Little time had passed, 
however, before reality proved the contrary. 
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SWEDEN 


SWEDEN'S LAST NUCLEAR POWER PLANT SUFFERING HUGE LOSSES 
Stockholm DAGENS NYHETER in Swedish 7 Aug 83 p 6 


[Article by Anders Nordstrom: "“Billion-Krona Deficit for Last Nuclear Power 
P] int’ | 


[Text] Sweden's 12th and last nuclear power plant, Reactor 3 in Oskarshamn, 

will suffer losses of near a billion kronor in its lst year of operation. 

Conservative calculations made by DAGENS NYHETER indicate that the loss 

during its very lst year on line, 1986, will amount to approximately 900 
|lion kronor. 


when the nuclear reactor Oskar 3 in Oskarshamn is completed in late 1985, it 
will have cost a fantastic 11 billion kronor to build. The owner is OKG Inc, 
which is itself owned by a consortium of Sweden's largest power companies, 
with Sydkraft at the top. 


[he new reactor will be able to produce 6.24 million kilowatts per year at 
full capacity. This is equal to more than 6 percent of Sweden's present 
electricity consumption. 


Fyveryone agrees that the Oskar 3 reactor will lose money from the start. 
iyinions do differ, however, on the size of the losses. 


fhe magnitude of the losses will be determined by developments in the price 
of electricity through 1986. Vattenfall [State Electric Power Authority] 
and the National Energy Office have said that the price of electricity 

wili climb at the same rate as inflation during the 1980s and there will be 
no incease in real cost. 


rice of Raw Power 


Nuring 1982 tne so-called raw power price was 14 ores per kilowatt-hour. 
|. we assume thut inflation will average 9 percent per year from 1983 
through 1986, this yields a price of electricity of 20 ores in Oskar 3's 
Ist year. 


This results in an income of 1,243 million for OKG. 





loday the operating cost per kilowatt-hour of electricity is at least 8.5 
ores. At the tnflation rate assumed above, this would mean an operating 

cost of 12 ores in 1986. The 1986 operating cost of the Oskar 3 reactor 

would thus be 749 million for OKG at full capacity. 


At this, the reactor would produce an operating profit »%f 499 million. 


But the costs of capital are added to this. The owners have paid in only 2 
billion of the 11 billion that the reactor costs to build. The remaining 
9 billion will come from several large bond sales undertaken by OKC. 


Amortizations 


The interest on these loans in 1986 will probably average 14.5 percent. The 
interest cost will thus be 1,305 million. 


Then there are also the payments on the loans. Inasmuch as there are no 
principal payments on the bonds for 4 years, OKG will not begin making 
payments until 1986 on the loans it took out before 1983. These amount to 
approximately 1,500 million, and the payments will then be 90 million. 


If the interest costs and payments on principal are subtracted from the 
operation profit, we see that the deficit for the Oskarshamn 3 reactor will 
be 896 million kronas during the lst year of operation. 


[It should be pointed out that OKG's president, Lennart Fogelstrom, stated 
earlier that the price charged for electricity in 1986 will be 25 ores, not 
the 20 ores used in the above calculations. 


Since we already know that inflation during 1983 is around 9 percent, an 
average inflation rate of 15.5 percent through 1986 is necessary to reach 
the 25-ore price level. 


Goal Is 4 Percent 


Such an inflation rate is hardly likely. Since the "Korean inflation" of 
1951, Sweden has never had an inflation rate over 14 percent. The government's 
inflation target for the lst of these years, 1984, is 4 percent. 


The calculations performed by DAGENS NYHETER are conservative. A number of 
conditions may change, making the lst-year losses for the Oskar #3 consider- 
ably greater. Some of these conditions are: 


--If a near accident occurred and prevented the reactor from operating at 
full capacity, income would drop. The costs of capital would remain the 
same, as would also the labor portion of the operating costs. There would be 
repair costs as well. 


--If the excess of electricity that exists today in Sweden continues, Oskar 
#3 could not be operated at full capacity, because there would be no market 
for the electricity it produced. 
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--!f inflation is lower than the 9 percent a year figure used in the above 
ilculation, income would drop. If it is higher, income would rise. 


--A large portion of the loans that financed Oskar #3 were taken out abroad. 
if, say, the dollar continues to climb, or if Sweden devaluates its currency, 
the capital costs will increase. A devaluation of 10 percent would mean 400 
miliion in additional costs. A revaluation, by the same token, would mean 


reduced costs of capital. 


--The nuclear power industry itself will finance waste management. The funds 
for this will come from the price of electricity. In the above calculations, 
it was assumed that the 0.7 ores per kilowatt-hour that the power industry 
uses for this today will suffice to manage the waste. Critics believe, 
however, that waste management costs will be much higher. 


It is obviously impossible to say for sure how things will turn out after 
1986 for Oskarshamn 3. Income will climb at the same rate that inflation 


raises the orice of electricity. At the same time, the interest costs will 
lecrease. 


But, also, payments on principal will increase by about 110 million annually 
during the first 4 years. It is reasonable to assume that Sweden's last 
nuclear power plant will operate during the last 4 years of the 1980s with a 
deficit of between 2.5 and 4 billion kronas. 


[he power industry hopes that the price of electricity will be able to 


rise more quickly than inflation while interest and principal payment costs 
drop. 


rhe power industry is assuming, too, that there will be no major accident 
and that all the electricity produced will be able to be sold. 


it is on these assumptions, then, that they base their hopes that the Oskar 


} reactor, by the time it is shut down in 2010, will have recouped the Ist 
‘ears’ losses and resulted in a profit. 
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SWEDEN 


EXCESS POWER CAPACITY WITH NEW NUCLEAR PLANTS 
Stockholm DAGENS NYHETER in Swedish 7 Aug 1983 p 6 
[Article by Anders Nordstrom: "The Power Industry in a Pinch"] 


[Text] "The power industry is between a rock and a hard place. No matter 
what it does, the Oskarshamn 3 reactor will end up facing huge losses," says 
Ake Sundstrom, analyst in the Department of Industry and active in the 
environmental movement. 


"Today around 103 million kilowatt-hours are consumed in Sweden. When the 
new reactors Forsmark 3 and Oskarshamn 3 come on line in 1986, we will 
have the capacity to produce 160 million kilowatt-hours of electricity in 
this country,” says Ake Sundstrom. 


"There is no possibility of selling that much electricity at current prices," 
he . ] aims . 


[It is Ake Sundstrom's opinion that during the mid-1980s the power industry 
will be forced to lower the price of electricity in order to sell all the 

electricity it produces, a move that will cause increased deficits for the 
Oskarshamn 3 reactor. 


"The alternative is to shut down one or more nuclear power plants. But since 
there would still be the debt service even if the plants are shut down, 
that too would bring about huge losses," says Sundstrom. 


"The nuclear power industry is in the same position of having surplus 
capacity as the shipbuilding and steel industries were in earlier. Just as 
was the case for these businesses, there are no answers that would not 
involve large economic losses as well," continues Sundstrom. 


Sundstrom also doubts that the 1.7 ores per kilowatt-hour deducted by the 
power industry to finance the management of nuclear waste is sufficient. 


"The board that is responsible for dealing with spent nuclear fuel has 
expressed the opinion that 1.9 ores is the rate required for this," adds 
Sundstrom. 


56 





"] think that even this figure is entirely too small. The technology of the 
direct storage method that the board wants to use is not yet fully developed. 


My estimate is that around 5 ores per kilowatt-hour will be needed," says 
Sundstrom. 


‘And since the power industry cannot increase the price of electricity--then 
it couldn't sell all it produces--the deficits will grow," claims Sundstrom. 
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